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PLATING POWER BY DC POWER SPECIALISTS 


SERVICE 


is a big word at RAPID ELECTRIC 


Whether it’s technical advice or fast delivery RAPID’S entire organiza- 
tion is at your service. 


That’s why when it comes to rectifiers and their controls, it becomes a 
force of habit to call on the local sales distributor selling RAPID. 


Similar to calling a medical specialist when a problem arises, more and 
more of the platers look to RAPID, a specialist in power rectification 
and controls for over fourteen years. They know that RAPID devotes ai! 
its resources, finances and technical skill to the design, development and 
manufacture of all the major components that go into a RAPID rectifier. 
With this operating procedure it’s not difficult to understand why the 
industry turns to RAPID for all their power requirements. 


Why don’t you consult with your local RAPID distributor? (Name avail- 
able upon request.) 


RAPID ELECTRIC CoO., INC. 


"2881 MIDDLETOWN ROAD NEW YORK 61, N.Y. 2200 


~ PLANTS: (4) NEW YORK,N.Y. © GRAYSBRIDGE ROAD, BROOKFIELD, CONN. 
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NOW FAST, LOW-COST 
DEGREASING AT ROOM TEMPERATURE 


Emulsion Cleaners 62 and 75 remove heavy oil films, solid dirt and buffing 
compounds at room temperature. Only a plain steel tank is required, eliminating 
costly vapor degreasing equipment. 


Emulsion Cleaners 62 and 75 are safe for use on all metals and are ideal for a 
wide variety of jobs: 


e Cleaning steel and other metals before plating, phosphating and black- 
ening. 


Basket or barrel cleaning of parts. 
Cleaning deeply recessed work preceding electrolytic cleaning. 
Removing grease from machines, floors, automobile engines. 
Air filter cleaning. 
Tin-reflow oil removal. 

e Emulsion Cleaner 75 also removes buffing compounds. 


These two cleaners, available as liquid or liquid concentrate, are fast working 
and economical. They are particularly effective for use where wet processing 
follows cleaning, as in blackening, phosphating and plating. Alkali cleaning 
time is shortened and the life of alkali solutions is lengthened. 


For complete information on how Enthone Emulsion Cleaners can save time and 
money in your shop, write to: Enthone, Inc., 442 Elm Street, New Haven 
8, Conn. 
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To get the most 
out of your 


barrel finishing 


ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE « OVER 250 FIELD SERVICE MEN + OVER 160 MATERIALS 


*‘Media-matched’’ Oakite compounds 
offer extra barrel-finishing economies 


Any experienced barrel-operator can tell you 
that best results come from the right media and 
compound “mix”...where media and work 
are matched; and the compound matched not 
only to the work but also to the media. 

Some signs of a good match: clean and ef- 
ficient media; enough lubrication to assure a 
smooth finish; and faster cutting down, debur- 
ring or burnishing. 

How to avoid a mismatch? That’s where 
Oakite service can help you. Combine the Oakite 
man’s experience with the tremendous variety 
of acid, solvent, and abrasive Oakite compounds 
available, and you’re sure to be right. 

In the complete line, there are compounds 
for fast cutting... finer finishes . . . tight toler- 


ances... for steel, brass, aluminum, zinc, lead 
and various alloys ...for hard water or soft. 
Ask Oakite which is the right one to help you 
get the most from your barrel. Bulletin F-9339 
tells more. Write Oakite Products, Inc., 18 
Rector Street, New York 6, N. Y. 


it PAYS to ask Oakite 


SP 


Ayears’ leadership in industrial cleaning 


Est. 1909 


METAL FINISHING is published monthly by Metals and Plastics Publications, Inc., 381 Broadway, Westwood, N. J., U.S.A. 


SECOND CLASS POSTAGE PAID at the Post Office in Westwood, N. J. and New York, N. Y. Volume 59, No. 7, July, 1961. Five dollars per year. 
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ENTIRE PLATING PLANTS FURNISHED 


PLATING EQUIPMENT SUPPLIES 


OVER 1000 ITEMS UNDER ONE ROOF! 


Whatever your requirements in modern, top quality 


Plating and Polishing Equipment and Supplies, one 
ae M ee ey call can supply all! Backed up by many years of 
“‘know-how’’—since 1898—in the building of quality 

producing, time-saving machines, for the metal fin- 
ishing industry—we stand solidly behind each and 
NO-I8 NO-18 every purchase to assure your complete satisfaction. 


LATHE LATHE 


No. 18 INDEPENDENT SPINDLE 

VARIABLE SPEED LATHE 

with two 3-h.p. motors up 
two 25-h.p. motors 


RELIANCE RECTIFIERS 


All sizes and types to 
meet every requirement 


RELIANCE KUL-KUT BUFFS 
Bias cloth or sisal, permanent — 
or removable steel centers 


COMPOUNDS EXTRUDED 
any size—for every application 
Liquid compounds also available — 


Saves time and labor—can b 
Joaded with motor running. 


RELIANCE TANK RHEOSTATS 


RELIANCE BURNISHING BARRELS Simple and Rugged Construction 


can be set at any angle fo give 
you a flip-flop tumbling action 


4521 OGDEN AVENUE CHICAGO 23, 7 
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Thicker Micro-Crack’ Chromium stands exposure much longer 


Thicker chromium proves best 
for corrosion resistance... 
SRHS° Solutions prove best 
for thicker chromium 


How much thicker you want to plate 
chromium depends on the work, type 
of deposit, and its end use. But 
thicker it should be. You radically 
improve corrosion resistance. 

By plating with M&T’s ‘“MICRO- 
CRACK” CHROMIUM, either in a du- 
plex or single deposit, you outper- 
form ordinary chromium not only 


METAL & THERMIT CORPORATION GENERAL OFFICES: RAHWAY, NEW JERSEY 


on speed of deposition, but also on 
quality. A thickness of about 50 mil- 
lionths of an inch over nickel gives 
better protection. The finish resists 
onset of blemishes far longer. 

Two SRHS Solutions are used to 
produce the Duplex Chromium. The 
first one gives best covering power 
and more uniform plate overall. 
This is followed by another deposit 


Plating Products 


for a combined thickness of about 50 
millionths. Even in recesses, this 
combination dramatically increases 
resistance to weather, outdoor at- 
mospheres, snow-melting chemicals. 

Whichever way you deposit thicker 
“Micro-Crack” Chromium, there’s 
more profitable plating in store for 
you. Each speedy bath self-regulates 
important ingredients for optimum 
plating efficiency, easiest control, 
best results. Send for technical 
data; or for an M&T Plating Engi- 
neer to tell you more. 


IN CANADA: MaT PRODUCTS OF CANADA LTD., REXDALE, ONT. 
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Chemicals 


Scientific minds and skilled hands at DuBois create the world’s finest cleaners! 
DuBois research puts advanced cleaning theories to work for you .. . Continuing DuBois 
service brings you new products, new methods, to solve your cleaning needs. 


exclusive, cost-saving 6-point program 


DuBOIS SETS THE PACE with the largest, technically-trained service group in 

ie, the industry . . . to solve your cleaning problems, help train your personnel in 
maximum product efficiency. 
DuBOIS SETS THE PACE with a vast number of warehouses strategically 
located to provide fast, efficient service. 

DuBOIS SETS THE PACE creating the most complete line of chemical cleaning 
compounds. .. serving every phase of your operation. 

C45 DuBOIS SETS THE PACE providing almost a half-century of practical and 
technical “‘on-the-job” experience. 
DuBOIS SETS THE PACE giving all the advancements of a research staff 
dedicated to formulating better cleaners for you. 

ce» DuBOIS SETS THE PACE providing the opportunity to unify all your 
purchases through one company. The result: greater dollar savings, improved service. 


DuBOIS CHEMICALS « CINCINNATI 2, OHIO 
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For Industries 


Compounds for all types 
of metal cleaning .. . 
electroplating . . . paint 
stripping . . . paint spray 
booth clean-up . . . pur- 
gants . . . degreasers 
... Solvents . . . auto- 
matic dispensing equip- 
ment. Products for in- 
plant maintenance — 
showers, offices, cafete- 
rias. 


DuBois gers the pace 


1961 
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NO DEGREASING 

NO DEBURRING 

NO COPPER PLATING 
NO COPPER BUFFING 


on this nickel-chrome plated fixture 


... just chrome over 


SUPERLUME 


on a raw Steel stamping 


It used to take six operations to get the high-luster finish demanded by 

Starline Housewares for this chrome-plated towel ring. Now it takes only two. 

Difference in finish quality? Absolutely none, agreed the plating experts 

who scrutinized random samples from batches produced both ways. 

Maybe Superlume belongs in your plant, too. This high-leveling, super-bright nickel bath 
is economical with most die castings and virtually all high-grade steel products. 

For technical details on these and other money-saving uses, ask H-VW-M. 


wy Progress in metalfinishing through advanced processes * equipment 


/ 5 Hanson-Van Winkle-Munning Company, Matawan, New Jersey « Offices in Principal Cities 
Alert Supply Company is H-VW-M in the West « Los Angeles « San Francisco 
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AGE JET AGE 


how does your chrome plating 
stack up? 


You can keep your chrome-plating process in step with 
today — with Diamond CPA 1800”. 


For example: The CPA 1800 process is now being used 
in advanced jet engine experimentation — meeting the 
severest tests for corrosion and abrasion-resistance 

tolerances ever imposed on high-pressure seals. 


This same jet-proven additive is available to you 
and to your chrome-plate source. To increase 
plating speed and covering power. To allow a 
broader operating range. To simplify anoding 
and produce a brighter, harder coating. 

To improve the metallurgical characteristics 
of chromium plate. 


In short: Diamond CPA 1800 can cut your unit 
costs and save you money. Diamond developed it. 
Your Diamond CPA 1800 Distributor can supply it 

where and when you need it. For further information 
write or call Diamond Alkali Company, 300 Union 
Commerce Building, Cleveland 14, Ohio. 


Diamond 
chemicals 
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SECRETARY'S DELIGHT, SMITH-CORONA MARCHANT 400 
| 


aids production at Smith-Corona Marchant 


Many companies like Smith-Corona Marchant are daily maintaining quality plating 
and meeting production schedules with CROWN M..P. (multi-purpose) custom designed 
mechanized plating machines. At Smith-Corona Marchant one CROWN M.P. Auto- 
matic does the zinc plating while another CROWN M.P. handles the nickel and chrome 
plating of thousands of precision typewriter parts every day. 

Mechanizing and automatic programming of your plating department can easily 
be the key to stimulating profits by—reducing costs—increasing production—and 
improving quality—for processing of barrel or rack type work—write for Bulletin M.P. 


ROWN 
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WAYS SAVE MONEY 


YOUR DEGREASING OPERATION 


...from the makers of COLUMBIA-SOUTHERN TRICHLOR 


1. Keep your solvent in the 
machine 


Your solvent can’t clean much metal when it’s 
floating around in the air. Prevent drafts which 
remove solvent. Check open doors, windows and 
location of fans. Keep cover on unit during idle 
periods—solvent evaporates whether it’s hot or 
cold. 


2. Don’t waste heat 


By keeping your heating and condensing coils clean, 
you can operate your equipment at the design rate 
and thus control resultant waste of solvent and 
heat. Make sure the thermostats are kept clean 
and functioning properly. 


3. Make sure your solvent 
is formulated for the job 


Columbia-Southern Trichlor contains a special 
neutral stabilizer which enables it to stand up 
under continuous operation with high contamina- 
tion rates. Trichlor’s stabilizing system is designed 
specifically to permit you to handle aluminum as 
well as other metals safely in the degreaser. 


These simple but effective rules have been developed 
by the Technical Service group at PPG’s Chemical 
Division, as a result of hundreds of service calls and 
years of experience in applying Columbia-Southern 
TRICHLOR to degreasing operations. 

Trichlor is built for the job, starting with a ‘“‘triple- 
check”’ quality control system during manufacture. 
The stability, uniformity and purity of Trichlor are 
guarded by the blending in of carefully compounded 
neutral stabilizing agents which maintain the solvent 
in a safe, effective state through the toughest service. 

Save money in your vapor degreasing operation by 


4. Establish good cleanout 
procedures 


Keep an,eye on sump temperatures, and distill in 
time to avoid excessive contamination and low heat 
transfer. You not only get more efficient operation, 
but you may also save your equipment and reduce 
operating costs. 


5. Protect equipment investment 
with scheduled maintenance 


Schedule routine maintenance on valves, pumps, 
piping, gaskets and water separator; regular atten- 
tion to little items prevents emergency repairs to 
the whole system. 


6. Keep down dragout losses 


Handle and rack your work properly. We often find 
that the type, shape and weight of parts going 
through machines are not given proper considera- 
tion. Liquid solvent may be trapped or vapor levels 
dropped as a result. A review of these factors, plus 
location of sprays, and throughput speed can reduce 
waste by a healthy figure. 


following the six rules above and specifying Columbia- 
Southern Trichlor. Call your nearby Trichlor distribu- 
tor or the Columbia-Southern office serving your area. 


lp columbia} southern 
G chemicals 


CHEMICAL DIVISION 
PITTSBURGH PLATE GLASS COMPANY 
ONE GATEWAY CENTER PITTSBURGH 22, PENNSYLVANIA 
DISTRICT OFFICES: Boston + Charlotte - Chicago + Cinci + Cleveland 
Dallas + Houston + Minneapolis - New Orleans - New York + Philadelphia 
Pittsburgh - San Francisco + St. Louis » IN CANADA: Standard Chemical Limited 
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FULLY AUTOMATIC MAN 
PLATER & ANODIZER 
Conveyor Breakdowns Eliminated with new electro- 


mechanical control and safety device. Racks can’t 
be pushed into sides of tank; load can’t drop if 
power fails during work transfers. 


Positive 6-Point Connections. Self-cleaning heavy duty 
contacts need little or no attention. 

Rack Carriers Quickly Removed. A big time saver when 
servicing, or manually plating large pieces. 

Fast Cycle Changes by shifting tank partitions and mov- 
ing pick-up heads. 

No Extra Headroom Required. Aj] elevating mechanism 
operates below top of rack carrier. 


Automatic Loading And Unloading of racks. 
Delayed Set-Down to operate automatically with cycle. 


Furnished if required for conversion coatings and 
bright dips. 


lf More Than One Cycle is necessary, by-passing can 
be built in. 


Hydraulic operation, standard. 
Pneumatic operation, optional. 


MAIL COUPON TODAY 


LASALCO, INC. 


HOME OFFICE: 2820 LaSalle St. © St. Lovis 4, Mo. © PRospect 1-2990 
IN TEXAS: 2805 Allen St. © Dallas, Texas © Riverside 7-8093 
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: nplete operation of this 
= 
ATTACH TO COMPANY LETTERHEAD 
Send complete information on fully automatic Cycleflex 


above cylinder equipped with NEW no metal, all plastic cover clamp. 


BELKE Plating Cylinders of Polypropylene 


This can never happen 
to a BELKE 
polypropylene cylinder 


e@ higher temperature resistance @ wider chemical resistance 
@ great impact strength @ much longer service life 
@ greatly reduced maintenance @ cost no more than regular cylinders 


This wondrous, chemically inert Polypropylene withstands all plating 
solutions at temperatures to 200°F — also withstands knocks and blows 
that break cylinders of other materials. 

One-piece molded construction with fitted and welded end pieces gives 
maximum rigidity — eliminates panels, ribs and tie-rods. 

Smooth, rounded inside corners make unloading easy — leave nothing 
to trap and hold small pieces. 

Re-inforced door openings add enduring ruggedness — eliminate all 
tendency to warp or spring under heavy loads. 

Made in belt and gear driven types — all sizes from the largest regulars 
to 6x12 portables. Available as replacements for all BELKE sizes. 

Send specifications for quotations. 


MANUFACTURING COMPANY 
@ 


f} 947 N. Cicero Ave., Chicago 51, Ill. 


Tn 
C8 EVERYTHING FOR PLATING PLANTS 


CONSISTENT HIGH QUALITY PLATING 
WITH TESTED, PROVED MATERIALS 


Use these tested, proved-in-use chemicals and 
anodes for fast, economical, always consistent 
quality plating: 
_ High efficiency anodes in brass, cadmium, copper, 
lead, nickel, tin, tin-lead and zinc. 
Asarco-Max copper anodes and triple-life 
Conducta-Core lead anodes. 
Asarco nickel salts of high purity and uniformity. 
Brighteners: Cadmax (cadmium), Zimax (zinc), 
Levelmax & Nimax (nickel). 


All have set new industry performance standards. 


For full information on plating materials and 
expert help on individual problems, call or write: 
Federated Metals Division, American Smelting 
and Refining Company, 120 Broadway, New 
York 5, N. Y., RE 2-9500, or call our nearest 
sales office or Federated plating materials 
distributor. 
In Canada: Federated Metals Canada, Ltd., 
Toronto and Montreal. 
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H-VW-M duplex plating cuts rejects 28% 
...cuts costs besides 


Collis Company of Clinton, Iowa, found a way to 
satisfy exacting customer demands, get better 
product appearance, cut rejects and greatly 
improve corrosion resistance by switching from 
copper-nickel-chrome to H-VW-M duplex plating. 
Collis found that two nickel baths (plus chrome) 
cost no more. 

Superintendent of Finishing Walter R. Barrett 
switched to Levelume 220 as a top coat over 
Permalume for Collis’ freezer racks and other wire 
goods and got these advantages: 


e Rejects down 28%. No treeing, no pitting, a 
much more uniform plate 

¢ Over 25% lower brightener costs 

© 12¢ per lb. of nickel deposited with Permalume 

© 18¢ per lb. of nickel deposited with Levelume 220 

Mr. Barrett adds: “Duplex plating’s the answer to 

higher corrosion resistance and better looks. For 


superior duplex at lower cost, it’s Permalume and 
Levelume 220.” 


For further evidence, contact H-VW-M. 


QS) 
iy Progress in metalfinishing through advanced pr * equip t 


Hanson-Van Winkle-Munning Company, Matawan, New Jersey ¢ Offices in Principal Cities 


Alert Supply Company is H-VW-M in the West « Los Angeles ¢ San Francisco 
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REVERSE CURRENT 
CLEANER 


Cleans steel after spot welding! 


Hubbard-Hall’s new 450 cleaner often elim- 
inates an entire operation. One plater skips 
acid pre-pickling because 450 removes the light 
weld and heat scale from his spot-welded 
fabrications. Another uses 450 to eliminate all 
pickling before automatic plating. Others who 
used to use two cleaners before finishing use 
450 instead. Besides removing grease, oil, dirt 
and other shop soil 450 also removes mild rust 


and stain. This powerful cleaner produces 
exceptional penetrating and soaking action. 
It’s also low sludging, even when scale or rust 
is being removed, and absolutely non rusting. 


Put Hubbard-Hall’s new 450 cleaner to work 
for you. Write today for our bulletin containing 
complete information... then let us show you 
what 450 can do right in your plant. 


P [ A N N F D AY F R V/ C F for better metal finishing 


CHEMICAL COMPANY~ e 


Waterbury, Conn. 
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STEVCO 


STEVENS EXPANDED MANUFACTURING FACILITIES now 
provide several superior plating processes, each 
field-proven and certified by the famous Stevens 
name. 

A GREATLY-ENLARGED CUSTOMER SERVICE LABORATORY 
permits accurate analysis and checking of solu- 
tions on a much broader scale than ever before. A 
skilled staff is available for immediate research 
assistance on all your plating problems. 

STEVENS FIELD SERVICE TEAM has been increased by a 
number of well-qualified metal finishing techni- 


frederic b. STEVENS. inc. 


DETROIT 16, MICHIGAN 


Buffalo - Chicago - Detroit - Cleveland - Dayton - Wallingford (Conn.) - Indianapolis - Springfield (Ohio) 


PROCESSES 410 
U PPLI mean a brighter future for electroplating 


cians to give you fast, dependable on-the-job serv- 
ice, process and equipment recommendations. 


A COMPLETE LINE OF METAL PREPARATION AND PLATING 
CHEMICALS, as well as supplies and anodes of all 
types are distributed by Stevens. 


FOR IMPROVED PERFORMANCE in bright zinc, cadmium 
and copper plating processes, call your Stevens 
Representative for complete information. Write 
today for our informative brochure on prices, 
packaging and descriptive specifications. 


SPECIALTY PRODUCTS 


AND ANODES 
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Loox 
FOR THE 
DIAMONDS~sicn 
OF FINISHING 
QUALITY 


Allied Research 
RECTIFIER 


CONVERSION 
KITS 


convert your old selenium recti- 
fiers to modern, silicon rectifiers. 


Now, with the Allied Research Conversion 


Kit, you can get important silicon rectifier 


Give your old rectifier new life by replacing old stacks with efficient silicon 


advantages for just a fraction of the cost of a diodes. Conversion kits available for most models of selenium and magnesium - 


new silicon rectifier copper sulphide rectifiers. 


Check these features to see how 
you can improve your operations 
at minimum cost. 


MORE EFFICIENCY 


Silicon diodes can give you up to 95% efficiency at 
full load conditions. And, this efficiency is protected 
by hermetically sealing the diodes. 


MORE LIFE 
Silicon diodes have an unlimited life potential under normal 
operating conditions. 
LESS MAINTENANCE 
Longer cell life means less maintenance, less down time for repairs 
or replacements. 
BETTER OPERATIONS 
Better output from your rectifier can mean better operations on the line, 
fewer rejects, greater production of quality parts. 
LOW COST 


Low initial cost, plus the improved operations you get, mean the kit 
will pay for itself in just a short time. 


EXCLUSIVE 
DC PROTECTIVE 
DEVICE INCLUDED 


An important extra avail- 
able only with Allied Re- 
search Conversion Kits—at 
no extra cost—is a unique 
device that protects your 
rectifier against damage by 
shutting it off should an 
external short circuit or 
excessive loading occur. 
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COMPLETE, EASY-TO-INSTALL KIT ALLOWS YOU 
To Do-It-Yourself and SAVE MONEY 


Kit comes complete with silicon 
diodes mounted on copper 
bus bars ready for insertion, 
high temperature silicone rub- 
ber insulated cables with lugs 
on both ends, specially de- 
signed baffle plates for some 
units to insure proper cooling, 
an exclusive DC protective de- 
vice, detailed instruction sheets 
and easy-to-read wiring dia- 
gram. 


SION—This sketch shows how 
kits are designed for easy 
and exact replacement of old 


Order Direct... START CUTTING COSTS AND IMPROVING OPERATIONS NOW! 


To order your Allied Conversion Kit, simply send us the following 


information on each rectifier: 
1. Date of purchase. 

2. Model number. 

3. Serial number. 

4. D.C. output voltage. 


5. D.C. output voltage of any other rectifiers connected in 
series or parallel with rectifier to be converted. 


stacks. You have no fitting 
problems—your rectifier is 
back in operation in as short 
a time as possible. 


RECTIFIER AFTER CONVER- 


IF NAME PLATE IS MISSING 


. . send date of purchase, physical 
dimensions, transformer name plate 
data, (usually mounted on top of 
transformer), number of stacks and 
model number (usually printed on 
outlet plate) and D.C. output 
voltage. 


A SPECIAL SERVICE—i¢ you prefer, Allied Research will convert 
your old selenium rectifier for you and at the same time completely check 
and overhaul the entire unit . . . all at a nominal cost. 


Chemicol ond Electro 
chemical Processes, Anodes, 
Rectifiers, Equipment ond Supplies for Metal Finishing 


For more information, see your Allied Field Engineer, or write directly to: 


Allied Resear ch Pr oducts \s I TUC. 4004-06 EAST MONUMENT STREET © BALTIMORE 5, MARYLAND 


BRANCH PLANT: 400 MIDLAND AVENUE e@ DETROIT 3, MICHIGAN 
West Coast Licensee for Process Chemicals: L. H. Butcher Co. « European Agent: Sture Granberger, Storgatan 10, Stockholm, Sweden 


ISOBRITE 


Chromates 


IRILAC 
Coatings 


Brighteners 


°| 


Supplies Equipment 
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PURE 


Now...pure copper anodes available 
in the lowest price range! Developed 
solely for the plating trade, Anaconda 
Electranodes are produced from full 1” 
thick electro-deposited copper. 


QUICK FACTS 


Economical—in the lowest price range of any 
copper anodes of similar thickness. 


Highest Commercial Purity—made from vir- 
gin metal of 99.925°% minimum purity. 


Ample Thickness—to drill and tap holes for 
insertion of suspension hooks. 


Oxygen-Free—suitable for both acid and 
cyanide plating. 


Dense Structure—no porosity. 


Here, for the first time, is high-quality 
electrolytic copper available in full 1” 
thickness that cuts handling time, 
lowers costs. Electranodes can be used 
in any plating operation where a flat 
anode will fill requirements. If you want 
an economy type anode, Electranodes 
offer you the finest quality at the lowest 
possible cost. 

Write for Electranode Specification 
Form. We’ll follow up with prompt 
price and delivery information on 
Electranodes to meet your specific 
needs. Address: Anaconda American 
Brass Company, Waterbury 20, Conn. 


In Canada: A da A i B 
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TRICHLORETHYLENE 


As shown, auto parts on a monorail conveyor are hot dip painted at Ford’s Sterling, Michigan, plant. 


space, time, money—can finish 24,000 parts per day 


The Ford Motor Company wanted asafe, nonflam- 
mable, production-line method of painting front- 
end suspensions. The answer was the Du Pont 
“‘Triclene”’ Painting Process. This installation 
has been in operation for 4 years! 

Because ‘““Triclene’’ is nonflammable, fire haz- 
ard was reduced, and saved Ford Motor Company 
the cost of additional fire-protection equipment. 


Because parts emerge dry, no costly drying ovens 


or drip areas were required, which also resulted 
in substantial floor-space savings. 

Quality production is maintained at a high 
level. Parts can move through the paint unit in 
one minute at a rate of over 2,000 an hour: 24,000 
a day. They dry almost at once, leaving a paint 
film of excellent coverage and uniformity. Parts 
are immediately packed and shipped to the as- 
sembly plant. 
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Ford Motor Co. uses nonflammable “Triclene” Painting—saves 


1961 
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 “*TRICLENE" Finishing is a revolutionary new 
way to finish metals. Ciean, phosphatize and 
dip or spray paint continuously in a single 

medium of nonflammabie ‘Triclene” tri- 
~ ¢hlerethylene. Use processes singly or in 
 €ombination tc suit any metal finishing need. 


PHOSPHATIZING 


“PRICLENE” FINISHING 


2 


BEGREASING PAINTING 


Consult these manufacturers for 
“Triclene"’ thinned paints 


Paint manufacturers listed below offer ‘“Triclene”’ 
thinned paints for use in Du Pont ““Triclene”’ paint- 
= ing systems. Contact the one nearest you for further 


Check these important 
advantages of 


“TRICLENE" Painting 


Allied Materials Corporation. .......... Detroit, Mich. 
Allerton Chemical Company .... East Rochester, N.Y. 
American-Marietta Company........... Chicago, Ill. 
The Arco Division 

American-Marietta Corporation... ... Cleveland, Ohio 
Armstrong Paint & Varnish Works, Inc.. . Chicago, 
Baltimore Paint & Chemical Corp... .. Baltimore, Md. 
The R. A. Becker Company......... Cincinnati, Ohio 
Boydell Brothers Company........... Detroit, Mich. 
Bradley & Vrooman Company........... Chicago, III. 
Dibble Color Company............... Detroit, Mich. 
Felton Sibley & Company. .. Philadelphia, Pa. 
Finishes Division 

E.I.du Pont de Nemours & Co. (Inc.). Wilmington, Del. 


NONFLAMMABLE. ‘‘Triclene’’- 
thinned paints increase safety . . 
minimize fire hazards. Need for expen- 
sive fire-protection equipment is elim- 
inated, and insurance premiums are 
often reduced. 


® SAVES SPACE. No drying ovens 


needed where lacquer-type paints are 
used. Drip pans aren’t required, either. 


Frost Paint and Oil Company.. .. . Minneapolis, Minn. 
Hanna Paint Manufacturing Co... ..Columbus, Ohio 


‘“‘Triclene”’ Painting installations gen- Jamestown Paint & Varnish Co....... Jamestown, Pa. 
erally require less than half the space Lacquer Products, Inc............... Cleveland, Ohio 
required by conventional methods of Maas & Waldstein Company.......... Newark, N. J. 
production-line painting. Midland Industrial Finishes Co........ Waukegan, III. 
The O’Brien Corporation........... South Bend, Ind. 
@ ECONOMICAL. No overspray or drip Pontiac Varnish Company............ Pontiac, Mich. 

losses means that all paint bought is 5 > ; 
d effectively. Thi t t Rinshed-Mason Company............. Detroit, Mich. 
effectively. — The Sherwin-Williams Company...... Cleveland, Ohio 
ing costs as much as 30%. Smith Davis Company............ Los Angeles, Calif. 


Tousey Varnish Company.............. Chicago, III. 
VERSATILE. ‘“Triclene” method of Varnish Products Company.......... Cleveland, Ohio 
painting can be done by hot dip or Wyandotte Paint Products Co...... Wyandotte, Mich. 
spray-in-vapor cycles. Method can be Wyco Paint & Chemical Co....... Birmingham, Mich. 


combined readily with ‘“Triclene”’ 


Vapor Degreasing and/or Phosphatiz- 
ing Processes. 


E. I. du Pont de Nemours & Co. (Inc.) 

Electrochemicals Department 

Chlorine Products Division 

Wilmington 98, Delaware 

O Please send literature on ‘“Triclene’’ painting. 

© Please send us details on how we can begin an evaluation program on 


trichlorethylene painting. We are now painting 


Name. 


Position 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 


Company 
Address. 
City. 


State 
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Nickel-Chrome Plating shines through the 
years of wear she'll give this bicycle 


Nickel-Chrome Plating is more than a 
match for the hard wear that means 
bicycling fun for youngsters. It’s beauti- 
ful, it’s durable—and stays that way— 
despite rain, dust, bumps and scratches. 


Rugged resistance to corrosion and 
lasting protection for the basis metal are 
why the manufacturers of this beautiful 
bicycle specify Nickel-Chrome Plating. 
It’s put to work where wear is at its 
worst—on cranks, sprockets, wheel rims, 
fenders, handlebars and wire and tubu- 
lar luggage carriers. 


Nickel-Chrome Plating works so well 
with so many basis metals. It gives de- 
signers true flexibility in selecting basis 
materials for top performance, simpli- 


fied fabrication, and practical produc- 
tion cost. And it gives metal finishers a 
coating system that protects the product 
for years of rugged wear. 


Plan to use Nickel-Chrome Plating. 
Automotive trim...large and small appli- 
ances...hand plumbing fixtures...almost 
any product can have a durable, attrac- 
tive finish—no matter what basis metal 
or fabricating method is used. For more 
information on decorative plating, write 
for your copy of “The Contribution of 
Nickel and Chromium to the Durability 
of Decorative Plating.” 


The International Nickel Company, Inc. 
67 Wall Street Aneo, New York 5, N. Y. 


Inco Nickel 


Nickel makes plating perform better longer 


24 


| 
Arrows indicate where Nickel-Chrome 


Plating is used for shining good looks and 
rugged service. 
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TAKEN FOR GRANTED 


...She’s concerned about the theme due next week. Never any doubt about the performance 
of her ROYAL PORTABLE which she “‘beats” on the average of 20 hours a week. 


Reliability’s taken for granted—the greatest compliment you can pay any product. 


Royal McBee Installs 2 Meaker Automatic Plating Machines 


to Process Over 150 Royal Portable Typewriter Parts 


Much of the taken-for-granted 
reliability for which ROYAL 
PORTABLE TYPEWRITERS 
are famous is due to the pre- 
cision plating of over 150 com- 
ponents done on 2 MEAKER 
AUTOMATIC PLATING MA- 
CHINES. One unit takes care of 
the entire production require- 
ments for chrome plating — 
plus an equal amount of nickel 
plated parts. The second 
MEAKER plates over 100 dif- 


ferent components in bright or 


“black” zine. 
THE 


Reports Mr. C. H. Farrington, Production Manager of 
Royal McBee’s new “showplace” plant in Springfield, 
Mo.: “We particularly like the custom designed auto- 
matic programming on our MEAKER. We plate nickel 
and chrome or just nickel on one unit, and either bright or 
“black” zine on the other, in any sequence desired.” 
Since 1899, THE MEAKER COMPANY has designed 
and built automatic equipment for continuous or batch- 
type metal finishing for large or limited production re- 
quirements. Our experience has shown that many medium 
size shops can pay fora MEAKER AUTOMATIC in labor 
savings and consistent quality production alone. 

Our latest catalog “WHEN TO AUTOMATE” will give 
you some valuable ideas on improving your profits picture 
through automatic metal finishing or plating. 


MEAKER COMPANY 


SUBSIDIARY OF SEL-REX CORPORATION 


Nutley 10, New Jersey 


Factories and offices Chicago 50, Ill., Los Angeles, Cal. and Nutley 10, N. J. 
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Simmons Plating 
puts “more drive” 
into crankshafts with 
Mutual Chromic Acid 


Simmons Plating Works, Atlanta, Ga., adds 
years of service to crankshafts for rebuilt 
engines by hard chrome plating with Mutual® 
Chromic Acid. Famed throughout the South- 
east as “Mr. Chrome,” Simmons attributes 
its success to high standards, skilland Mutual 
Chromic Acid. 


Mutual Chromic Acid is always 99.75% pure 
—or better. Its consistently low sulfate con- 
tent helps Simmons control the acid-sulfate 
ratio of their plating bath. This safeguards 
against plating difficulties—and expensive 
rejects! 


To learn more about the Mutual line of chro- 
mium chemicals, write for your free copy of 
Solvay’s 80-page Technical Bulletin, “Chro- 
mium Chemicals.” Our Technical Service 
staff will gladly answer your questions. State 
whether you would like to have a representa- 
tive call. 


SOLVAY® & MUTUAL PRODUCTS FOR PLATERS 


Chromic Acid * Caustic Soda * Hydrogen Peroxide * Methylene 
Chloride * Sodium Chromate * Sodium Bichromate 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N.Y. 
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How 45,000 companies 
help their employees 
buy security 


45,000 American business firms have put in a valualj,- 
service for their employees—the Payroll Savings PI, 
for U.S. Savings Bonds. Through this plan the com- 
pany payroll clerk sets aside a certain amount for each 
participating employee, each payday. Bonds are de- 
livered to employees as soon as they are fully paid for. 
It’s fully automatic, and the easiest way in the world 
to save. 

More than 8 million employees are using the plan, 
and are saving about $2 billion in Savings Bonds a 
year. These funds have helped buy homes, finance 
vacations, assure college educations and provide nest- 
eggs for retirement. 

If your company has not installed the Payroll Sav- 
ings Plan thus far, contact your State Savings Bonds 
Director and have him show you how the Plan works. 
Get his experienced help in presenting the Plan to 
your organization. Or write Savings Bonds Division, 


U.S. Treasury Department, Washington, 25 D. C. 


Hats off to 
American Industry! 


“American Industry—by pro- 
moting the Payroll Savings 
Plan—has given the Savings 
success,” says William H. Neal, 
National Director of the Treas- 
ury'’s Savings Bonds Program. 


METAL FINISHING @ 
bad 


THE U. S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE. 
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Backed by 60 Years 


of Specialization 


Raction electroplate is suggested for these applications: 
on wave guides and microwave equipment which may be 
used in marine atmosphere; in printed circuits; in elec- 


trical contacts where light contact pressure and low volt- uy LECTROPLATING 


ages are involved...Rhodium is very hard and corrosion- 


SOLUTIONS 
This Rhodium plating solution is easy to use. It operates — a 7 
over a wide range of temperatures and current densities. | peas ; : 


We will be glad to plate samples without charge. 


Consult our staff about plating problems. & saa 


SIGMUND COHN rc. co.inc. 


NAPCO’S MITEY-MITE PLATER (only barrel of its kind) NAPCO’S FULL CYCLE PLATING BARREL 

Small loads are no longer a problem. Just load .... With Plastisol covered hanger arms, 3/32” 
MITEY-MITE, place in your barrel and plate. Con- standard perforations, danglers, polypropolene ring 
tact is made thru the work load, into a small dangler gears and gear train, coated and uncoated super- 
and into the MITEY-MITE. Every plater will find structures. Barrel materials available in, Polypropo- 
MITEY-MITE’s quick load and unload features lene, Lucite, Melamine, Bakelite. Complete stock 
essential. Can be ordered in a set of 3 or a single sizes—14x30 - 14x32 - 14x36 - 15x30 - 15x36 - 16x30 - 
unit —Sizes 6” - 4%” - 3”, 16x36 - 18x36. 


NAPCO maintains a department with complete replacement parts for ALL manufactured barrels. 
All items complete manufactured in our plant. (Dealers inquiries invited) 


NATIONAL PLASTICS & PLATING SUPPLY CO. 


Box 34 Bristol LUdlow 3-1326  Terryville, Connecticut e “Over 27 years experience in Plastics” 


METAL FINISHING, July, 1961 


> 
¥ 
4 
—~ «/f 
- 
RHOD I UM 
i 
% 
% N 
121 SOUTH COLUMBUS AVE. MOUNT VERNON, N.Y. 
Specify NAP 
| 
“wy 
: 


brand 
new 
from 
top to 


bottom... 


Ultrastl rectifiers 


NEW OVERALL FUNCTIONAL DESIGN + CENTRALIZED 
A.C. CONTROL + SELF-LOCKING, SLIDE-IN PANELS « 
HINGED INSPECTION DOORS «+ TRIM APPEARANCE, 
LASTING FINISH « RUGGED UNIFRAME CONSTRUCTION 
¢ NEW, IMPROVED TRANSFORMER DESIGN «+ NEW, ONE- 
PIECE DIODE ASSEMBLY «+ NEW, BUILT-IN VENTILATION 
SYSTEM + NEW, POSITIVE PROTECTIVE DEVICES 


Integral, remote and automatic controls are available. 
Call your Udylite Representative for complete information. Or, write: 


THE UDYLITE CORPORATION 
Detroit 11, Michigan 
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Full Automatic Rack Plating Machine photo- 
graphed on April 4, 1961, at the Chromcraft Corporation. 
First placed in operation on October 1, 1950. 64’ 4” long, — 
12’ 4” wide, with a ceiling height of 15’ 1”. Racks are 
x 30” x 60” and tanks are 6’ 6” deep, 56” wide. 
\ 


tem 


Udylite Full Auto- 
matic plates 13 
miles of tubing 
per day for metal 
furniture leader! 


“Our Udylite Full Automatic Rack Plating Machine has more than met extremely 
heavy production schedules over the last 10-year period—without any significant 
downtime other than process change-over,” states Mr. Irwin C. Keefer, Vice 
President of the Chromcraft Corporation, St. Louis, Missouri. HM A leader in 
the metal furniture industry, Chromcraft Corporation produces more than 500 
tables and 3,000 chairs per day. Tubular meial legs and frames are first bright 
nickel plated in a Udylite Incomparable ‘66”’ Process bath. Later they are chrome 

plated or finished with a gold aniline epoxy coating. MI ‘We selected this return-type automatic on 

the basis of successful past performance of our other Udylite equipment. The need for increased 

production with uniform high plating quality, ease of operation 

and reduced maintenance requirements were additional con- 

siderations of importance,” continues Mr. Keefer. Hl To find out 


how a Udylite Full Automatic, engineered to meet your specific UDYLITE 


THE 
CORPORATION 
DETROIT 11, 

picture, contact your local Udylite Representative, or write: MICHIGAN 


plating requirements, can improve your production and profit 


. 
— 


UP TO 48% GREATER EFFICIENCY! 


IMPERIAL PLATING BARRELS 


WITH NEW “FIN” DESIGN 


An important “first” from Imperial! In actual tests against 
standard plastisol-coated steel plating barrels, an Imperial 
all-plastic barrel with the exclusive “fin” design increased 
plating thickness 48%. The secret is reduced electrical 
resistance and more thorough agitation and uniform circu- 
lation in the plating solution. 

Imperial manufactures higher-efficiency plating barrels ina 
wide range of sizes, materials, and models. They are 100% 
interchangeable with the standard barrels on your automatic 
plating machines. Barrels illustrated are made of polypropy- 
lene (first used for barrels by Imperial several years ago) or 
COPOLEFIN—a special olefin copolymer. Features: Sturdy, 
all-welded and reinforced construction; great resistance to 
chemicals, stress, impact, abrasion, heat; long service life; 
light weight; and low cost. They stand up under all solutions 
and temperatures. The units are also available in high- 
temperature Plexiglas and other materials, on special order. 
Imperial makes horizontal belt and gear driven barrels to 
fit your existing plating equipment, as well as plastic tanks, 
ducts, hoods, and other custom-fabricated parts. 

All barrels are backed by years of manufacturing experi- 
ence — plus a warranty. Write now for free literature. 


IMPERIAL INDUSTRIES, INC. 


4436 Walker Avenue neti Michigan 


DISTRIBUTOR 
FOR 


Belke Manufacturing Co., Plating Equipment 

New Holland Machine Co., Centrifugal Dryers 

Daniels Plating Barrels Inc., Plating Equipment 

“Brightboy Products’, Rubber Bonded Polishing Wheels 

Federated Metals of Can. Ltd., Zinc & Cadmium Brighteners 

Barker Bros. Inc., Buffs @ Meaker Corp., Rectifiers, Filters, etc. 
Bacon Felt Co., Felt Products @ Sel-Rex Corp., Rectifiers, Filters, etc. 


LEADING CANADIAN MANUFACTURER AND DISTRIBUTOR SINCE 1936 
COMPLETE LINE OF PLATING AND POLISHING EQUIPMENT AND SUPPLIES 


LEA PRODUCTS COMPANY 


996 DE BULLION STREET MONTREAL, CANADA 
Tel.: UN 6-5418-9 


METAL FINISHING, July, 1961 


\ 
£ 
| y 
| 
| 
ie | 
| | 
Din ar 


YOUR BEST SOURCE 


The Udylite Corporation can readily fill all 
your zinc anode requirements from a network 
of warehouses across the country. Anodes are 
immediately available for shipment in these 
popular shapes and sizes: 

BALL ANODES—2” diameter. 

OVAL ANODES—1'%" x 2%" cross section; 

from 12” to 36” long. 

OVAL ANODES—1'%" x 3%” cross section; 

from 12” to 32” long. 

HEX ANODES—1*4" x 234” cross section; 

from 12” to 36” long. 

SLAB ANODES—1" x 4” cross section; 

from 12” to 42” long. 


Oval, hex and slab anodes are available drilled 
and tapped or with steel strap hook through 
entire length of anode. Udylite anodes have 
the highest purity available, are of a special 
high grade zinc and meet all government speci- 
fications. Ball anode containers are manufac- 
tured in both straight and curved types. Call 
your Udylite representative the next time you 
order zinc anodes. Or, order directly from: 


world’s largest plating supplier 
THE UDYLITE CORPORATION 
Detroit 11, Michigan 
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MR. DENT HAS BEEN A PAID 
SUBSCRIBER SINCE 1942 


“Our department has a great responsibility 
in the overhaul of aircraft and its engines,” 
states Mr. Dent. “In piston engines, in par- 
ticular, there is a great use of dissimilar 
metals in both the internal and external 
regions. We employ many metals on differ- 
ent steel parts that have become worn or 
misshapen in order to restore them for 
strength and dimensional fit. 

“I find the feature articles- in METAL 
FINISHING extremely useful in our work. In 
addition to being current and authentic, this 
material is also easily understood. I particu- 
larly like the Shop Problems Section, and the 
GUIDEBOOK is without equal because it serves 
as a replacement for an entire metal finish- 
ing library. In fact, that is precisely what it 
does. Whenever I travel to our affiliate bases 
in South America, I find a great demand for 
the GUIDEBOOK. On occasion I have reluc- 
tantly relinquished the copy I always have 
with me.” 

Mr. Dent has been an employee of Pan 
American since 1942. He has been an active 
member of the American Electroplaters 
Society since 1956. 


Metal Finishing 


IS YOUR BEST SALESMAN 


because... 


You bet Metal 
IT PROVIDES A WEALTH OF ACCURATE INFORMATION | 
NOT READILY ACCESSIBLE TO ME ELSEWHERE.” 


— says Mr. M. H. Dent, Plating Shop Supervisor 
Pan American World Airways Component Overhaul Base 
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@ the key buying power in the finishing industry 
subscribes to and reads METAL FINISHING on a 
voluntary paid circulation basis.”* 

@ METAL FINISHING'S paid subscribers enjoy and 
absorb editorial content geared to their needs 
—plus the annual GUIDEBOOK containing 754 
pages of technical ‘know-how’ and ‘'where-to- 
buy” finishing supplies and equipment. 

@ METAL FINISHING is a full 7 x 10 page size 
technical magazine covering both organic (paint- 
ing, etc.) and inorganic (plating, etc.) finishing 
processes. 

@ METAL FINISHING offers advertisers and pros- 

pects complete marketing studies related to all 

aspects of the industry. 


* $5.00 in U.S. and Canada; $15 Foreign. 
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PAN AM MAINTENANCE BASE 
IN MIAMI IS SMALL-SIZED CITY 


Illustrated is the pioneer base of the 
worldwide system of Pan American World 
Airways. Sprawled over 167 acres and occu- 
pying 29 buildings with nearly 1,500,000 
square feet under roof, this is one of the 
world’s largest and finest maintenance and 
operations bases for jet airliners and piston- 
powered aircraft. 

Here is a self-contained community with 
a “population” of 5,000 year-round employ- 
ees. This bustling city has its own uniformed 
police force and volunteer fire department, 
as well as a staff of doctors and nurses, a 
weather bureau, television station, a chemi- 
cal and testing laboratory, and three cafe- 
terias. Here the task of airframe overhaul 
for the airline’s 400 million dollar fleet of 
jets has been assigned. Here are the men 
and equipment that keep the Clippers flying 
. . . an army of 3,000 skilled engineers, 
mechanics, technicians and inspectors, who, 
though seldom seen by the traveling public, 
sees” PUR Rg share equal credit with Pan Am’s flight 
‘ ay Sees crews for the airline’s outstanding record of 
air transport pioneering and safe, depend- 

able service throughout the years. 


To sell your products and services to men like M. H. Dent of Pan American, you need 
METAL FINISHING — the one publication top executives want to read and are willing to 
pay for! EDITORIAL VITALITY: METAL FINISHING is recognized as the engineering authority 
on finishes. Its editorial content is geared to the needs of the men in charge of finishing 
operations. CIRCULATION STRENGTH: With the May issue, METAL FINISHING renewals 
totaled 81.73%, an all-time high! ADVERTISING ECONOMY: Because there is no waste 
circulation in METAL FINISHING, every advertising dollar buys more key executive attention. 


Metal Finishing 


381 BROADWAY @ WESTWOOD, NEW JERSEY 


THE INDUSTRY'S RECOGNIZED TECHNICAL AUTHORITY SINCE 1903 
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in the Black Finishing 
Field 


36 


You just can’t beat Nickel Pentrate when it comes 
to black finishing. It’s way out in front on all 
points: (1) faster, more uniform blackening, (2) 
increased corrosion resistance, (3) increased abra- 
sion resistance, (4) improved appearance and (5) 
lower operating costs. If you are not fully ac- 
quainted with Nickel Pentrate and what it can do 
for your product or your business,write for illus- 
trated bulletin which gives detailed information. 


HEATBATH CORPORATION 


SPRINGFIELD 1, MASSACHUSETTS 
or 701 North Sangamon St., Chicago 22, Ill. 


39 Years of Service to the 
Heating Treating and Metal Finishing Industry 


METAL FINISHING, July, 1961 


| 
vig 
a 
At Fi 
: 
f 
gi 
— 
y 
| e 


Singleton ‘'First’’: Seilon Gears! 


THE NEW GEAR-DRIVE 
WITH THE MOST GUTS 


and the Singleton Barrel proved it! 


a 


+ 


another 


* First universal application gear-drive for all solutions — to 220°F. 
* Fits all plating barrel equipment — any make, type, size, age. 


* Outperforms, outlasts all others — operates in solutions many other 
synthetic or metal gears can’t tolerate. Outperforms stainiess steel — 
costs less! 


* Superior physical properties — impact strength (shatterproof), struc- 
tural strength (stress-resistance), resilience (tough, long-wearing), self- 
lubricating (smooth operating), <iachineable (cut in all standard dia- 
metral pitches, 20° and 1442° pressure angles). 


* Superior chemical properties — inert to solutions (acid, alkali), non- 
adsorptive (bi-polar, won't coat up), non-absorptive (won't swell, distort), 
non-deteriorating (won't dissolve, soften; won't crystalize, craze), non- 
contaminating (won't affect solutions). 


Here's the Singleton Barrel that ran the gauntlet of tests. An unbeatable 
combination for gear-drive barrel platers! Singleton Barrels with the new 
Singleton Seilon Gear-Drive for all solutions (acids or alkalies), tempera- 
tures to 220°F. Don’t be “half safe” with gear drives which can’t tolerate 
some of the new processes. Singleton offers you the total answer to un- 
necessary costs and problems due to inferior equipment. Inquire now! 


Get the facts on Singleton Replacement Cylinders to fit all makes, types, : | G 0 | 
sizes, ages of superstructures. Singleton Cylinder-Superstructure Units 


to fit existing installations — any make, type, size, age. Singleton 

“Cogged-V-Belt” — (or gear) — Barrels, single or multi-station, 

allied equipment and accessories. These and others are featured in the ? . 
new Singleton General Bulletin. Includes data, prices, etc. Send for it. Please contact The Singleton Co., 11720 Berea Rd., Cleveland 11, Ohio. 


All protected by Singleton’s U. S. Pat. 2,886,505. Telephone: CLearwater 1-5580. 
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use 


Nickel 
Chloride 


Created and introduced THIS YEAR by Harshaw for use in today’s 
fast moving plants. 


Put these good new features to work in your plant 
as soon as you can! 


THE HARSHAW CHEMICAL COMPANY 


1945 East 97th Street . Cleveland 6, Ohio 


@ Higher Purity Phone Randolph 1-8300 . 
‘ @ Costs no more, based on nickel content Branches: 
Chicago 32, Il. Houston 11, Texas 
A ® Does it cake up? NO '—non-caking 4925 So. California Ave. 6622 Supply Row 
e ‘ ? Phone Republic 7-1008 Phone WAlnut 3-1627 
20 o Saving in storage and handling Cincinnati 37, Ohio Los Angeles 22, Calif. 
6265 Wiehe Rd. 3237 S. Garfield Ave. 
; ® More uniform, quicker dissolving particles Phone Redwood 1-9100 Phone Raymond 3.3161 
a Phone or mail orders will be shipped quickly Detroit 28, Michigan Philadelphia 48, Pa 
Y A | ‘ks carried at all Harshaw 9240 Hubbell Ave. Jackson & Swanson Sts. 
ay from complete stocks carried at a arsha Phone Vermont 6-6300 Phone Howard 2-4700 


branches. Start your order through now. Hastings-On-Hudson, N.Y. Pittsburgh 22, Pa 


Phone GReenleaf 8-1400 6th St. & Fort Duquesne Bivd. 
N.Y. LOrraine 2-6250 Phone Atlantic 1-7930 
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WHERE PLATERS 
SHERS 
OOK FOR NFORMAT 


JULY, 1961 


FEATURES 
Editorial — Baking the Finish 


Multicolored Effects on Anodized Aluminum _ 
By Dr. A. Jogarao, B. A. Shenoi and K. S. Indira 


Surface Area and Weight of Commercial, Hexagon 


Head Screws 
By George Clayton Field 


Paint as an Engineering Material for Plastic Business 


By T. E. Hayden 


Eliminating. the Gold Process in Printed Circuit 


By Bernard Warshaver 


Science for the Coatings Technologist — Part XVII 
By E. S. Beck 


Automating a Paint Line for Discontinuous Operation 
By Donald J. Fumagolli Technic Rhodium Sulphate TP is a 
Control of a Copper Fluoborate Plating Bath new and superior concentrate. It is 
By Larissa Domnikov ideally suited to meet all electro- 
Institute of Metal Finishing Conference _ aes plating specifications, and offers to 
By Nathaniel Hall electroplating metallurgists new 


Science for Electroplaters — Part LXVI ills possibilities for the adaptation of a 
By L. Serota Rhodium electroplate that has 


DEPARTMENTS lower stress, finer grain and higher 


Shop Problems Business Items ene 
Professional Directory Manufacturers’ Literature . 
Foreign Literature News from California 

Patents Associations and Societies . 


Published Monthly By 
Metals and Plastics Publications, Inc. 
Established in 1903 as Metal Industry by Palmer H. Langdon 1868-1935. 
38 J. 


Broadway, Westwood, 

NOrth 4-1530 
Joan Trumbour Wiarda, President and Advertising Director; Palmer H. Langdon, 
Publisher; John E. Trumb B Manager; Elizabeth Meyers, Circulation Manager; 
Nathaniel Hall, Technical Editor; Harold P. Preuss, Associate Editor; Inez Oquendo, 
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HENRY B. KOEHLER, H-VW-M’s Manager of Electrical Sales 


Now...in automatic plating rectifiers 


A package of good news for platers! 


It’s the new control package from H-VW-M .. . and 
here’s what it offers you: 

Less Downtime, Fewer Rejects. Automatic current 
limiting is standard, not an extra. Unit won’t shut 
down on normal overloads and shorts. 
Grow-Ability. When you need more power in the 
future, simply connect new units in series or parallel. 
No additional controls are needed. 


AVS or ACC. (automatic voltage stabilization, au- 


New 


tomatic current control) ... with current limiting 
...are both available at flick of selector switch. 


Also yours with this new package control: the 
advantages of smaller size, less weight, no moving 
parts. And the price is hundreds less than you’d 
pay for the same features in separate rectifier units 
of conventional design. 


Contact H-VW-M for full details. 


WY Progress in metalfinishing through advanced processes * equipment 


Hanson-Van Winkle-Munning Company, Matawan, New Jersey « Offices in Principal Cities. 


Alert Supply Company is H-VW-M in the West « Los Angeles « San Francisco 
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BAKING THE FINISH 


It is a source of never-ending surprise to the editor that, in this day and age, 
there should be so many users of organic finishes who have only the vaguest idea 
of what is involved in baking and what constitutes a baked finish. Some readers 
may be dismayed to learn that a sheet iron box with doors and a steam coil does 
not satisfy the definition of a baking oven, and that a clear nitrocellulose lacquer, 
force-dried at about 140°F., does not turn into a baked finish as a result. 


Far be it from us to deprecate this type of drying, which is quite effective in 
avoiding dust spots on the wet film. However, as an alternative to the regular and 
thorough wielding of a vacuum cleaner in the lacquer room, it leaves much to be 
desired. Some types of baking finishes are really air-dry types and will continue 
to oxidize with time, but most depend on a chemical reaction at elevated tempera- 
ture to develop their best film properties, and it is a misconception to believe that 
a baking schedule lends itself to haphazard control. 


Basically, an oven comprises a chamber and a heat source, but it takes much 
more than that to produce a baked finish of quality. The heat must be distributed 


so that the temperature is uniform throughout the oven; in a convection oven this 
means a fan and suitable baffles, and in a radiant oven it means proper number of 
heating units and spacing. The temperature must be known, not estimated, be- 
cause the tendency to underestimate is not uncommon. Some finishes will bake 
properly at 275°F., but a number of epoxies and phenolics will not develop full 
resistance at 300°, and plastisols require at least 350° to fuse well. 


The finish manufacturer’s specification is not subject to interpolation, so it is 
not advisable to push the first load of the day through before the oven is up to 
temperature, and an automatic start-up control may be necessary in order to obtain 
full production per shift. Ventilation must be provided to carry off excess solvent 
vapors and combustion products, while the oven walls and roof should be suitably 
insulated to keep the heat where it belongs, since there-are more efficient ways 
available to heat the building. 


It has been said, with some degree of truth, that the average purchaser knows 
less about ovens than he does about any other equipment he orders, which is all 
the more reason to install only a carefully designed system. Just any oven won't 
do, because not only is it necessary to bake properly, but to bake economically, 
with safety, and with provision for temperature reserve to keep up with the trend 


toward higher baking levels. 
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Multicolored Effects on 
Anodized Aluminum 


By Dr. A. Jogarao, B. A. Shenoi and K. S. Indira, central Electrochemical Research Institute, Karaikudi, India 


HEN aluminum is treated as an anode in an 

electrolyte such as sulfuric acid, the oxygen 
evolved at the anode reacts with the metal to form 
an oxide which offers resistance to the flow of cur- 
rent. However, simultaneously with the formation of 
the oxide film, the outer layers of the film are liable 
to chemical dissolution, causing the film to be some- 
what porous. It is necessary that the anodizing con- 
ditions be adjusted in such a way as to have the rate 
of formation of the aluminum oxide exceed the rate 
of dissolution, which determines the maximum thick- 
ness of oxide attainable under normal conditions of 
anodizing. 

When electrolytes like sulfuric acid, chromic acid, 
oxalic acid, etc. are used, the films formed on alumi- 
num during electrolysis are adherent and sparingly 
soluble, in which case their growth to a required 
thickness becomes possible only provided the tem- 
perature is under control. The oxide thus obtained 
has many important and significant properties, one of 
the most interesting being the porosity and ability to 
adsorb substances that impart color to the coatings. 

It is generally believed that the aluminum oxide 
present on the surface after anodizing consists of 
three layers; the first, which is closest to the metal, is 
compact, hard, and adherent to the basis metal; the 
second is porous and sufficiently thick; and the third 
is a superficial ‘bloom’ which can be avoided by con- 
trolling the anodizing conditions, particularly tem- 
perature. 


Suitability of Films for Dyeing 


If decorative effect is the ultimate object of anodiz- 
ing processes, certain important considerations must 
be taken into account. In assessing the suitability of 
any one treatment for subsequent dyeing, the main 
characteristics are the initial color of the film, its 
thickness, and its absorptive power. 

Since films formed by the chromic acid process are 
opaque, ranging in color from a light gray, clear 
bright shades cannot be obtained by dyeing. But, by 
modifying the chromic acid process, it is possibl> to 
get opaque films which on coloring give enamel-like 
finishes. In the case of oxalic acid anodizing, the films 
are semi-transparent and, hence, the resultant shades 
are affected by the color of the film. The nature and 
chemical composition of the aluminum are important 
and determine the color as well as other properties of 


the anodic films formed. Completely transparent and 
colorless films are formed by the sulfuric acid process 
and are ideal for dyeing if the correct type of alumi- 
num is chosen. Super-purity aluminum and its alloys 
are best for this. 


Optimum Anodizing Conditions 


The grain size, porosity, and thickness of the oxide 
film can be varied by varying the anodizing conditions. 
The possibility of dyeing the film in different colors 
depends mainly upon the capacity of the film to take 
the dye. The intensity of the color, in turn, depends 
upon the thickness and structure of the oxide film, 
and on the composition and temperature of the dye 
bath. However, it is found that, under identical con- 
ditions of dyeing, the intensity of the color increases 
with increasing thickness and porosity of the film. 

The aim of anodizing before coloring is to produce 
thick and porous, but not loose or powdery, coatings, 
as the color intensity depends upon the amount of 
dye taken up by the coating. The strength of the elec- 
trolyte and its operating temperature have an im- 
portant influence on the response of the anodic film to 
dyeing, as well as on the ultimate performance of the 
coating. Sulfuric acid electrolyte maintained at 22°C. 
is strongly recommended for anodizing purposes, since 
it readily gives coatings with uniform characteristics 
and of reasonable hardness to withstand handling. 
Optimum conditions: 

Sulfuric acid concentration __.15% W/V. 
Current density _ 18-22 amp./ft.? 
Bath voltage 12-18 
Temperature + 1°C. 

For superpurity aluminum lower current densities 
are recommended. 

The anodized aluminum is washed in water several 
times to completely free it from traces of acid. Rins- 
ing prior to coloring is important in obtaining con- 
sistent shade and uniformity. Dyeing should not be 
postponed too long, as prolonged storage will de- 
crease the adsorptive power of the coating. 


Coloring With Organic Dyes 


The colored effects can be obtained on anodized 
aluminum by direct contact with the dyestuff solution, 
in which case the article is immersed in an organic dye 
bath, or by precipitating the coloring medium by 
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double decomposition methods, as in inorganic pig- 
mentation. 

The color obtained is dependent upon the aluminum 
oxide film and the dye adsorbed. The important fac- 
tors which influence the coloring processes are (a) 
good rinsing, (b) the type of dyestuff and its dis- 
persion, (c) its concentration, (d) temperature of 
the dye bath, (e) pH of the dye solution, (f) time of 
treatment, and (g) nature of the oxide film formed. 

The best effects are obtained by most of the organic 
acidic dyes. The dyestuffs employed must be ad- 
sorbed deep down into the coating and they must, of 
course, be lightfast, though lightfastness obtained will 
depend also upon the aluminum alloys used, the meth- 
od of production of the coating, and the sealing opera- 
tion subsequent to dyeing. The concentration of the 
dyestuff depends upon the depth of shade desired. For 
single coloring, a suitable temperature of the dye 
bath is 70-80°C., where partial sealing also takes 
place and, hence, no bleeding of the dyes occurs 
during the sealing treatment. Since the adsorption de- 
pends largely on the pH of the dye solution, the pH 
should be checked periodically and kept within the 
range for which the dye gives the best shade. 

It is important to ensure that the dyestuff is in com- 
plete solution, otherwise spotty coloring will be the 
result. The dyestuff is weighed and made into a paste 
with cold, distilled or deionized water and then dis- 
solved by the addition of hot water. After immersion 
in the bath for the required length of time, the arti- 
cles are removed, washed, and finally sealed in boiling 
water or steam, or in nickel or cobalt acetate solu- 
tion. 

The best results appear to be obtained with dye- 
stuffs which are capable of forming lakes or co- 
ordination complexes with aluminum oxide. Some of 
the manufacturers have special dyestuffs known as 
aluminum dyes. 


Inorganic Pigmentation 


Anodic oxide films on aluminum may also be colored 
by precipitating an insoluble inorganic salt inside the 
pores of the film by double decomposition methods. 
In the organic coloring process, the adsorption of 
the dye takes place in the film itself, but in this process 
in addition to the adsorption of the compounds, 
chemical reaction also takes place, and the coloring 
effect is brought about as a result of chemical re- 
action. 

For inorganic pigmentation process, the film of 
Al.sO3 should be much thicker than those meant for 
organic dyeing. So the conditions of anodizing are 
slightly altered i.e. the c.d. = 24 amp./ft.? and the 
time of anodizing 70-80 minutes. The anodized parts 
are immersed first in a solution of one compound, 
washed in water and then immersed in a solution of 


another compound. In both solutions the parts are 
kept for 5-10 minutes. The solutions are kept at room 
temperature. The following table shows some of the 
color finishes that can be obtained by this process. 
After the treatment the articles are sealed in boiling 
water for an hour. 

For outdoor exposure, blue and black are desirable, 
the other colors obtained by the above methods are 
not quite satisfactory as regards the lightfastness prop- 
erties. 


IMITATION Brass: 


Brass or gold color can be obtained by dipping the 
anodized aluminum in a solution of ferric ammonium 
oxalate (2 g./l.) at 65°C., the time of immersion de- 
pending upon the depth of shade required. The pH 
is maintained at 5.5-6.3. The tone can be further 
strengthened by subsequently dipping the object in a 
0.1% solution of gallic acid. The color is the result 
of ferric hydroxide deposited within the pores of the 
oxide layer, lightfast and, hence, good for outdoor 
exposure. 

If the pH falls below 5.5 satisfactory results can 
still be obtained but the dyeing time will have to 
be extended. 


BRONZE SHADES: 


These are produced by alternate immersion in 40 
g./l. solutions of cobalt acetate and of potassium 
permanganate, with short rinses between each dip. The 
depth of shade is dependent upon the number of im- 
mersions in each bath for any given concentration and 
temperature. 

The temperature of the bath is kept at 50 + 2°C. 
and the number of immersions is 2-5 in each bath. 

For pale bronze shades, three immersions will be 
adequate and this color has proved more popular. 


Multicolor Processes 
PHOTOGRAPHIC PROCESSES: 


Various multicolor patterns and designs in anodic 
coatings of aluminum can be obtained by the photo- 
graphic processes. These processes consists of de- 
positing the light-sensitive materials into the pores of 
the anodic film. The light-sensitive materials are intro- 
duced into the film as is done in the usual dyeing 
processes. The work may be either immersed in a 
solution of the photosensitive material as in ‘blue- 
print process’ or by precipitation methods where the 
photosensitive material is insoluble, as in the case of 
‘silver halide process’. Photographic printing methods 
find extensive use in making exact reproductions, e.g., 
slide rules, dials of all kinds, charts, labels, name 
piates, sign boards, etc. 

The best known processes for multicolor effects are 


Seltion I 


Solution Il Pigment formed 


15% potassium ferrocyanide 
20% cobalt acetate 

_.20% potassium dichromate 

20% potassium ferrocyanide 
15% barium acetate 


Prussian blue 


ferric chloride 

* ammonium sulfide cobalt sulphide 
lead acetate lead chromate 
~ copper sulfate copper ferrocyanide 


sodium sulfate barium sulfate 
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the “resist process” and the “direct printing process.” 
RESIST PROCESSES: 

In the older process, which is uneconomical and 
time consuming, the aluminum article is anodized and 
colored in one shade (say yellow). Whatever portion 
is required in yellow is masked and the exposed 
aluminum oxide is dissolved out with dilute sodium 
hydroxide solution, When all the oxide is dissolved 
out, the plate is reanodized and again colored (say 
with red), following which the portion to be required 
in red is masked, followed by stripping and reanodiz- 
ing to give a third color if desired. There is, of course, 
a limit to the number of colors which can be applied 
in practice. Secondly, the process is laborious and, 
thirdly, it is costly from the view point of energy 
consumption. 

Multicolored effects can be achieved by the follow- 
ing two methods of which the latter has proved more 
useful. 


Superimposition Techniques 


The aluminum (which is anodized under the op- 
timum set of conditions) is dipped in color I (noting 
the usual precautions) and, after drying, the resist 
is applied in the portions where that color is to be 
retained. The plate is then immersed in a second dye, 
during which treatment the uncovered portions will 
adsorb the second color. Then the resist is removed 
using a suitable solvent. Thus, a two color effect is 
obtained. The procedure can be repeated until 3 or 
4 colors are obtained. This method suffers from one 
main drawback — the correct shade cannot always 
be obtained, e.g. the superimposition of blue over 
vellow gives green tinge and not blue. In this process 
also, the order of procedure is from a light color to 
a dark one, i.e., in the ascending order of intensity. 


Bleaching Process 


The difficulties encountered in the superimposition 
processes are overcome in the bleaching process to 
a large extent. The anodized plate is immersed in a 
dye solution and, after drying, the resist is applied 
to the portions which are to remain in color I. The 
next step is to remove color I from the remaining por- 
tions by careful bleaching. The plate is next dipped 
in color II. Again the resist is applied wherever color 
II is to be maintained and the color is bleached from 
the remainder as before. By repeating the above 
processes a number of times, many colors are ob- 
tainable, provided suitable precautions are taken. The 
following is the sequence of operation for design in 
yellow on a blue background. 

1. Anodize and dye yellow in cold. 

2. Rinse with distilled water and dry. 

3. Apply resist on portions that are to remain 
yellow. 

' 4. Bleach exposed areas by dipping in 10% 
nitric acid. 

5. Dye in blue. 

6. Seal and remove resist. 

Of the many resists suitable for multicolor work, 
lithographic ink and chlorinated rubber paint have 
been found superior to asphalt, shellac, or collodion 
solution. 


For bleaching purposes, the following solutions are 
also suitable: 

1. Slightly acidic solution of bleaching powder 

2. 1% solution of sodium hypochlorite 

3. Dilute solution of sodium hydroxide 

No. 3 affects not only the oxide film but, in due 
course, will affect the basis metal. The others keep the 
aluminum oxide unsealed for a longer time. However, 
some dyes cannot be removed by nitric acid, whereas 
a solution of sodium hypochlorite may be suitable. 

The following precautions are to be noted for suc- 
cessful multicoloring processes. 

1. As regards the order of colors, the light colors 
are applied first. Order is yellow, red, blue, green, 
violet, indigo, and finally black. 

2. Temperature of the dye bath should be raised 
in steps, e.g., if the temperature of the first dye bath 
is 30°C., that for the next one is 35°C. and so on. 

3. At no time should the temperature of the dye 
bath exceed 70°C., except in the case of the last 
color, because the film gets sealed, and further coloring 
becomes rather difficult. 

4. After coloring, rinsing, etc., the anodized films 
should be allowed to dry at room temperature. If 
higher temperatures are used the anodic film gets 
sealed and further processing becomes impossible. 

5. To get the correct shade, adjustment of pH 
should be made with acetic acid since the adsorption 
of the dye depends largely upon the pH. It is to be 
kept within 2.4-5, 


Relief Designs 


After anodizing, the aluminum is washed and dried. 
The necessary design is drawn on the plate with a 
resist (either with chlorinated rubber paint or with 
lithographic ink). Then the plate is immersed in a 
suitable liquid which will dissolve out only the ex- 
posed aluminum oxide. The resist is removed with a 
suitable solvent. The film is finally sealed and buffed. 

The film of aluminum oxide can be dissolved either 
in hot acetic acid solution or in a solution containing 
10% chromic acid and 8% phosphoric acid at 100°C., 
the latter being preferred. 

A combination of multicolor effects with relief de- 
sign can be produced successfully. The article is 
dipped in an organic dye solution, preferably in light 
blue or in yellow, and the design is drawn with a 
resist. The rest of the dye is removed by treating it 
in 10% nitric acid, and the part again dyed in an- 
other color and the design is drawn. The rest of the 
color is removed and the above treatment can be 
repeated till 4 or 5 colors are obtained. Finally, the 
plate is dipped in the desmudging solution which 
usually does not attack the resist, but dissolves out 
the aluminum oxide remaining outside the resist. The 
resist is finally removed and the designs which are 
in different colors are obtained in relief. The film is 
finally sealed, and buffed. 


Mottled Effects 


This process has been described in detail by G. O. 
Taylor, where dyestuff solutions are applied to dry, 
unsealed, anodic coatings; concentrated dye solutions 
(2%) are used, which can be thickened by the addi- 
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tion of glycerine or of 20% of the following mixture: 


Indian corn starch 
Tapioca starch 
Gum Tragacanth (8% ) 


Mottled effects can be produced by using a sponge. 
The anodized plate is first dyed in a light shade and 
then given a contrasty color by means of a sponge 
which is dipped in the thickened solution of the 
organic dye and allowed to dry in air. A concen- 
trated solution of another dye, thickened suitably, is 
applied by means of a sponge on the other portions. 
The portions which are already covered will not ad- 
sorb the second dye because the starch itself acts as 
a partial resist. The procedure is repeated at room 
temperature until one obtains the desired colors. Af- 
ter drying, the metal is steamed for 15 minutes for 
sealing, rinsed and dried. Sealing in boiling water is 
not advisable since a mingling of colors may take 
place. 

Sprayed Effects 

Graduated color effects merging into one another 
can be obtained by applying a concentrated solution 
of the dyestuff (as in the previous case), with a 
spray gun held above the anodized article. The same 
effect can also be achieved by means of brushes held 
at different angles. The articles (after drying) are 
steamed at 100°C. to fix the dye. The presence of 
starch in an anodic pore, however small the amount, 
is harmful from the corrosion aspect, and the follow- 
ing solution is found to be better for spraying effects: 

Dye 
Glycerine 32 ce. 
Water 60 ce. 
Acetic acid _. few drops 


This composition for spraying purposes has certain 
advantages. The glycerine, being hygroscopic, retains 
the dye in wet condition for a longer time. Acetic acid 
being in the composition, the dye gives the correct 
shade. To improve the appearance of anodized parts 
they may be buffed after steam sealing, using soft 
wheels to increase the metallic luster and gloss. 


Silk Screen Printing 


In this process the design can be printed with a 
suitable ink or dye, using a silk stencil or masking by 
silk screen technique and subsequently dyeing. 

The resist is applied in the silk screen and squeegied 
on the anodized aluminum plate which has first been 
given a light color, such as yellow. The rest of the 
color is removed, using a bleaching solution, and then 
the plate is given a second color. Again, the resist in 
the required design is applied as before, and the 
process is repeated until the required effects are ob- 
tained, 

Silk screening saves time in marking dials and 


name plates. The screens are used mainly for such 
jobs as printing small dials, computers, nameplates, 


etc. 
Printing Processes 
Direct PRINTING: 


Designs can be printed on anodized aluminum by 
means of a rubber plate using an aqueous solution of 
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a dye stuff to which 30% of glycerine has been added. 
After direct printing with dyes, the plate is not 
washed but is steam sealed. Though name plates and 
dials of all kinds can be produced by the photo- 
graphic methods they are relatively more costly. 


OFFSET PRINTING: 


Printing on anodized aluminum can also be car- 
ried out by applying the resist through an offset 
printing machine. The process is a variation of litho- 
graphy in the sense that the printing ink is transferred 
to the object by means of surface plates. The transfer 
of the reverse ink from the matrix to the anodized 
aluminum is accomplished with the aid of a rubber 
roller. 

Conclusions 


Anodizing, followed by dyeing, provides an effec- 
tive method of finishing aluminum and its alloys 
for decorative purposes. The use of aluminum and 
its alloys for production of a wide range of extensive- 
ly-used articles, with surface finish imitating gold or 
brass, and for instrument parts, will make it possible 
to effect considerable savings of scarce and costly 
metals and alloys. In conjunction with special mechan- 
ical treatment of the surface, anodizing and dyeing 
produce attractive surface finishes which can be used 
to imitate in appearance certain types of wood or 
stone. Post-war building trends have been increasingly 
towards the curtain wall type of construction and, in 
this field, aluminum has many advantages over more 
traditional materials, particularly due to its light- 
fastness and ease of fabrication and erection. Thus, 
the use of anodized and dyed aluminum for archi- 
tectural applications is getting well established. 

The outstanding application of the multicolored 
process on anodized aluminum is in making labels, 
scales, slide rules, and other flat metal objects. A 
considerable number of designs can be produced with 
natural color in a colored background by the silk 
screen method. Apart from purely decorative purposes, 
exact reproductions can be made by direct printing 
using a rubber sterio or litho printing. 


Selected Bibliography 


Wernick, S. & Pinner, R. Surface Treatment and Finishing 
of Aluminum and its Alloys. Robert Draper Ltd., Eng- 
land (1956), 349-51. 

Vanden Berg, R. V. Products Finishing, 24, 32 (Mar. 
1960). 

Dhingra, D. R., Gupta, M. G., & Bhattacharya, M. C. 
Symposium on Electroplating and Metal Finishing, (Na- 
tional Metallurgical Laboratory, India). 94-103 (1952). 
The A.D.A. Information Bulletin No. 14, 32-34 (1949). 
Henley, V. F. Bulletin of the Institute of Metal Finish- 
ing’ 35, 100 (1958). 

Speiser, C. T. Electroplating and Metal Finishing, 9, 
116 (1956). 

Kaila, T. R. & Jagat Kumar, Proceedings of the Instru- 
ments Symposium, Part 1 (Defence Research and Devel- 
opment Organisation, India, Part 1, Sec. 2), 135 (1959). 
Edwards, J. D. Metal Industry, 473 (1941). 

Gill, J. P. J. Electrodep. Tech. Soc., 21, 235 (1946). 
Bratt, A. E. Bull. Inst. Metal Fin., 4, 63° (1954). 

Light Metals, 6-11 (Jan. 1949). 
British Patent No. 483,776 (April 26, 1938)..S. R. 
Sheppard. 
Taylor, G. O. Metallurgia, 44, 243 (1951). 

Jogarao, A., Indira, K. S., & Shenoi, B. A. Plating, 47, 
1368 (1960). 


¢ ” 
” 
— 
y 
‘ 
1. 
2. 
7 
4. 
5. 
6 
ll 
z= 
4 
45 
5 


By George Clayton Field, Brookfield, Wis. 


HE value of charts such as the ones shown here, 

is realized by their utility in determining load 
measurements with the least effort. When it is neces- 
sary to estimate loads for a variety of parts of every 
shape and size, within the limits of barrel plating, 
every short cut is welcome. While it is possible to 
estimate loads for hexagon screws from some charts 
previously published by measuring the elements 
separately, it will be found much handier to have 
some of the elements combined, as in the hexagon 
screw chart. 

Charts of a similar construction for use with round 
head screws were published in the May 1960 issue of 
Finisuinc. Due to the fact that hexagon 
screws usually run in heavier sizes, the weight, in re- 
lation to the surface area, increases proportionately 
as the sizes increase. For this reason an additional 
scale was constructed, so that there is one for weight 
load limits and one for surface area limits. 


How To Use the Charts 


For example, we will suppose that a standard hexa- 
gon head screw 14”-13 x 214” long is to be measured 
for plating in regular horizontal type barrels. Those 
who have done considerable estimating of these heavier 
screws have learned that they should be limited by 
weight. To determine the weight per 1000 pieces see 
the right hand side of the chart and follow the 14”-13 
line that slants downward to the right. Find where it 
intersects the 214” perpendicular line, taken from the 
length from the bottom of the chart (Length for 
Weight), then follow the horizontal line to the right 
and read 154 lbs. at line “Y”. This is 154 lbs. per 
1000 pieces. Now if the load limit for weight limit of 
the horizontal barrel is 175 lbs., then lay a straight- 
edge from the point of 154 lbs. on line “Y” to the 
point of 175 lbs. on line “D” and read on the diagonal 
line (D), 1140 pieces per load. 


Should the screw have a plain portion, then deter- 
mine the weight of the head and threaded portion, as 
the first step and then refer to the chart in Figure 2. 
Use that line indicated as “Weight of Plain Portion” 
(Z) and add it to the above, then proceed to find the 
proper load. Read the legend on Figure 2 for directions 
on reading the chart. 


Surface Area and Weight of Commercial, 
Hexagon Head Screws 


If it is required to determine the loads for auto- 
matic plating, it will be necessary to find both weight 
and area. Using the same screw, we have a weight of 
154 lbs. per 1000 pieces. For area, find where the 
\%,”’-13 diagonal line slants downward to the left, in- 
tersects the perpendicular line at 244” (Length for 
Area) indicated at the top of the chart. Read at the 
horizontal line directly to the left on line “X” 61 
sq.ft. per 1000 pieces. 

Now it is necessary to know what the barrel load 
limit is. Refer to the April 1960 issue of METAL Fin- 
ISHING for a suggested Selecting Guide table for a 
means of barrel selection. Also read general instruc- 
tions for using the proper barrel. In this instance it 
should be noted that we are limiting the plating thick- 
ness to 0.00025” because of the threaded portion. 
The Selecting Guide suggests using 40 sq.ft. for bar- 
rels with 34” holes, 25 sq.ft. for barrels with 14” 
holes, and 15 sq.ft. for barrels with 44” holes. 

To use the chart shown in Figure 1 for load deter- 
mination, lay the straight edge across from 61 sq.ft. 
on line “X” to 40 sq.ft. on line “B” and read 650 
pieces per load. Now we want to see how much the 
load of 650 pieces weighs. Lay the straight edge 
across from the point of 154 lbs.-weight per 1000 
pieces, to the point of 650 (D) pieces per load, on 
the diagonal line at the right and see 100 lbs. This is 
probably too much weight for the barrel if the limit 
is 50 lbs. as shown in the guide table. For this reason 
we will have to select a barrel with smaller holes, so 
we will try the one with 14” holes. Set the straight 
edge on the 61 sq.ft. point on line “X” again and 
swing the other end down to 15 sq.ft. for a 44” hole 
size barrel and read at (D) pieces per load, 245. 
Now, with this new figure, lay the straight edge across 
from 154 lbs. per 1000 pieces on line “Y” across the 
point at 245 pieces on the diagonal line and read 
37 lbs. for the load on line “D”. This is well within 
the 50 lb. weight limit and may be used without dam- 
age to this type of barrel. If the equipment has other 
limits, one only need make a Selecting Guide of one’s 
own and use the charts accordingly. 

The Chart shown in Fig. 2 can be used for studs 
and pins to determine area and weight. To use it, 
read the legend on the chart. The May 1960 issue of 
METAL FINISHING showed such a chart, but the scope 
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‘ has been increased for use with hexagon head screws with all charts and graphs, the results are approximate 
2 and also its utility has been increased by adding the but, for all practical purpose such as estimating plating 
area of the ends at the right of each diameter. It is pos- loads, it is possible to be sufficiently accurate so as to 
2s sible to calculate studs and pins up to 1” diameter. As be of great help as a short cut and ready reckoner. 
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Paint as an Engineering Material 
for Plastic Business Machine Parts 


By T. E. Hayden, Bee Chemical Co., Lansing, Ill. 


apenas paints are truly a class of engineering 
materials. Utilized for decorative, functional or 
economic purposes, their value is becoming more pro- 
nounced as their advantages are known. To adequately 
perform his job, the design engineer specifying finished 
plastic component parts requires knowledge of the 
effect of paint upon the durability of the plastic part 
as well as the physical properties of the paint itself. To 
serve as a basic guide to him we shall examine finished 
part durability from two aspects: (1) physical proper- 
ties of paints and (2) coating considerations which 
are of most importance to the durability of the 
decorated part. 

Because of the many types of paints and plastics, 
the scope of this paper does not allow concise studies 
which could be presented detailing each of the fol- 
lowing summaries, so by necessity, we must speak in 
broad terms realizing there are exceptions. 


I, General Effect v’ Paint Upon Thermoplastics 


MECHANICAL 


Generally paint-film hardness and extensibility are 
inversely proportional and, since most applications de- 
mand hard, mar-resistant coatings that adhere well, 
extensibility is usually sacrificed. A decrease in impact 
strength of the painted part may result, especially if 
the part is bent or struck in such a way as to place 
the paint film under tension rather than compression. 
Such is the case if the impact force is applied opposite 
to the coated side, thereby stretching the paint more 
than the plastic. In theory, because the paint film 
adheres and does not “pop off” the plastic, the paint 
fractures first and the stress concentration point is 
carried through the plastic. The same force applied 
to the coated side, placing the paint film under com- 
pression, would not result in lowered impact re- 
sistance. This can be demonstrated with a flat piece of 
plastic, painted on one side. Bending the part first 
so that the paint film is the inside diameter, and then 
so as to be the outside diameter, causes premature 
cracking of the plastic. This is a simple illustration 
and, although the problem can become more complex 
with intracately designed parts, most injection molded 
items are adequately strength-designed so impact 
problems are few. As can be seen, the danger of 
under-designing is less with first surface decorated 
parts. A recent study dealing with acrylic and poly- 
ester resins pointed out: — 

“An evaluation of their intrinsic properties shows 
clearly that, in many applications where die castings 
have traditionally been used, such plastics can meet 
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the physical requirements when proper design princi- 
ples are followed. Furthermore, it has been shown that 
in most cases parts can be designed to give adequate 
strength without a prohibitive increase in volume 
over that of a metal part performing the same func- 
tion. The specific gravities of these plastics are much 
lower than those of die casting alloys so that the 
plastics parts even at increased thicknesses are still 
lighter in weight than the metal ones.”! 

In the above quotation, the reference is to resins 
which are to be molded for automotive applications 
and decorated by common spray or vacuum metaliz- 
ing methods. 

In addition to the effect of dried paint films upon 
impact and flexural strength, a more frequent problem 
is crazing which may occur shortly after the paint is 
applied. Craze points, caused by the presence of 
internal strains that exceed the strength of the plastic 
are caused by: 

1. The too rapid cooling of a hot plastic. 

2. Mechanical strain resulting from excessive 

mechanical forces. 
Absorption of paint thinners which are non- 
solvents for the plastic. 


Of this, only the first two can cause crazing alone. 
To craze upon contact with paint thinners the parts 
must already be strained. For example, parts already 
strained just short of crazing by temperature shock 
require less force to craze, and the absorption of non- 
solvent thinners is sufficient to accomplish this end. 
The solution may be to mold with longer cycles and 
with warmer cavities, to anneal to remove strain, or 
to adjust paint solvents. 

The impact strength of a finished part remains a 
function of the type of plastic, supporting design, wall 
thickness, molding conditions, efficiency of annealing 
operations and subsequent finishing operations. 
Thermoplastic items such as shoe heels, which undergo 
tremendous working forces, were not greatly im- 
paired by lacquering until the trend to thin, high- 
style heels forced the use of steel reinforcing dowels 
even in unpainted heels. Thermoplastic football 
helmets, another example of painted parts which take 
much abuse, are not supported by metal, but are in- 
trinsically strength-designed. 


CHEMICAL 


The chemical properties of many plastics may be 
made better by the application of a paint. Solvent re- 
sistant clear or pigmented paints may be applied to 
plastics to protect them from the deleterious effects of 
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(Courtesy Visual Communication Corp., Old Sayebrook, Conn.) 


Fig. 1. Coated plastic covered business machine. 


concentrated acids, solvent etch, perspiration or stain- 
ing. Such coatings are used for decorating or protect- 
ing battery cases, pen barrels, hospital trays, liquor 
bottle caps and business machine housings. 

Because of the economical advantages of painting 
virgin white, vacuum-formed housings rather than 
molding them in small lots of special colors, one busi- 
ness machine manufacturer required a paint to resist 
photographic solutions, containing 5% sodium hy- 
droxide, for short times should the solution be spilled 
upon the machine. A chemical resistant top coat over 
the color coat would add too much cost; therefore, the 
color coat was designed so the solution, if removed 
within 15 minutes, would not harm the paint. A puddle 
of solution allowed to remain longer will cause only a 
very slight color change. Figure 1 shows a typical part 
displaying this coating. 

Care must be taken when selecting coatings to meet 
the requirement of a part to insure all the operating 
properties are met. This requires thorough knowledge 
of the function of the part. If the painted surface will 
come in contact with plasticized polyvinyl chloride 
dust covers or adjacent parts molded from cellulose 
acetate, the paint must resist harmful effects resulting 
from plasticizer migration. Since plasticizers are ex- 
tremely slow drying solvents, they may migrate into 
the paint film, actually redissolve it, and cause the 
paint to become tacky. Special coatings resist the 
harmful effects of plasticizer migration. 


ELECTRICAL PROPERTIES 


Data of the effect of paint upon plastic dielectric 
strength or other electrical properties is usually not 
required except in rare instances. More frequently 


asked is the question of how to electrostatically paint 
non-conductors such as plastics. This may be a serious 
production problem to business machine firms who 
consider changing from metal to plastic parts. The 
part must be made a conductor, hence there are two 
basic answers. An electrically conductive paint may be 
applied prior to electrostatically applying the final 
color coat. The alternate and most desirable method 
is to mix conductive media, usually carbon, with the 
plastic before molding, to eliminate two coats of paint. 
Since the resulting color is black, second surface 
decoration is precluded and in addition ease of mold- 
ing may be somewhat hampered. Incidentally, vacuum 
metalizing top coats may be applied electrostatically 
to plastics since the vacuum deposited aluminum is 
sufficiently conductive. 

One company compared physical properties of re- 
inforced styrene to the same formulation with suffi- 
cient carbon added to allow electrostatic spraying.” 

Black (EC) 
Filled Filled 
Property Styrene Styrene 


Tensile strength (@ 73°F., psi. 14,000 11,000 
Izod Impact Strength @ 73°F., 
ft. lbs. /in. 2.9 

The comparison demonstrates that conductive fillers 
can detract from the normal strength of the plastic, 
although with proper design adequate part strength 
can be obtained. 

The electrically conductive coatings just mentioned 
may have use in business machines. They are presently 
used on the reverse side of TV bezels which are first 
surface decorated with metallic paints such as golds. 
The individual metallic particles of the gold charged 
by high voltage of color sets, act as capacitors and 
are capable of giving a jolt to someone touching the 
bezel. The conductive coating, applied between the 
high voltage source and the metallic paint and 
grounded, prevents the accumulation of the charge. 


Il. Physical Properties of Paints for 
Thermoplastics 
Physical properties of the paints themselves can 
vary so widely that a complete description is difficult; 
therefore, we shall discuss those properties which are 
commonplace and generally accepted. In some in- 
stances, special properties will be mentioned. The 
knowledge of performance of paint films will most 


TABLE I 
Typical Hardness and Humidity Properties of Paints for Thermoplastics 


Pigmented Spray and Screen Paints 
Humidity Hours 


Type of Plastic Hardness 


Faceum Meializiang 
Hardness Humidity Hours 


ABS (Injection Molded) 2H-3H 
Acetate 
Acrylic __. 2H-3H 
Polyolefin 
Polystyrene 
Rigid Vinyl 

Flex. Vinyl 


2H-3H 
2H-3H 


2H-3H 


2H-3H 
* 


H 
H 
N/A 


*These plastics are considered to have soft surfaces; hence paint hardness is more a function of the hardness of the specific 


plastic substrate. 


The hardness tests were conducted using Venus drafting pencils, with a sharp conical edge (#x” x sx”) held at 45° angle. 
Hardness indicates that pencil will not cut the paint film before the lead crumbles. 

Humidity tests conducted at 110°F., 100% relative humidity. The hours indicate increments passed with no softening, blister- 
ing or loss of adhesion of the film after a 15 minute air dry recovery period. All tests stopped after 1000 hours. 
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i 
1000 * 24 
1000 1000 
1000 170-500 
1000 170-500 
100 N/A 
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certainly aid the design engineer in the selection of 
the best materials to do the job. 


ADHESION 


Contrary to common opinion, properly formulated 
plastic paints do not adhere by virtue of solvent at- 
tack or etch. If they did, second surface (reverse side) 
decoration could not be accomplished without visible 
objectionable crazing or etching, which in extreme 
cases causes the plastic surface to appear like frosted 
glass. Even though some plastics may tend to absorb 
solvents, adhesion is not dependent upon this. Ad- 
hesion to rough surfaces may be mechanical, but 
much more important is “specific adhesion” which de- 
pends upon the polarity of the part and the plastic — 
to bond through van der Waal’s forces — or through 
primary valences. Simply this means “natural” adhe- 
sion. The phenomenon of adhesion explains the neces- 
sity to oxidize the surface of polyolefins, which are 
non-polar, by pre-treating. Because polyolefins are 
inert, even strong solvents cannot be used for ad- 
hesion through etching. 

Although pencil tests and more complex machine 
tests can be used to measure adhesion, the Scotch tape 
test over a cross-hatched area is generally recognized 
as the industry standard. Coatings are considered 
adequate if they are capable of resisting rapid with- 
drawals of the firmly applied tape. 

Many factors can adversely influence adhesion, but 
the most notorious offender is mold release agents, 
which by nature are designed to be “non-stickers.” 
Many molder-finishers try not to use mold lubricants 
on parts to be subsequently decorated; however, they 
can do so only if the part and the mold are designed 
with ease and speed of ejection in mind. Excessive 
amounts of mold release agents used for fast mold 
cycles has cost the plastic industry thousands of dol- 
lars in reject parts. 


Hardness of a Paint Film 


A hard film with a low coefficient of friction to add 
abrasion resistance is usually desired. Although a 
paint may be considered good in itself, one must con- 
sider the hardness of the plastic to which it is applied 
as well as the effect of pigmentation. A given paint 
applied to acrylic may be exceptionally hard, but 
applied to a soft-flow butyrate may appear to have lost 
hardness unless it is remembered that thin paint films 
are not self-supporting and must have firm backing 
to display their true characteristics. Generally, high 
gloss colors will have more hardness and abrasion 
resistance than semi-gloss or flat colors. 

Table I illustrates the relative hardness of lacquers 
for various types of plastics, including top coats for 
vacuum metalizing. The data given are for coatings 
in normal use and do not necessarily indicate the 
highest or lowest values obtainable. The table shows 
2H-3H pencil hardness for lacquer for polystyrene. 
Although generally true, this indication would be 
quite false for expanded styrene because of the ex- 
tremely soft surface hardness of the plastic itself. 


Abrasion Resistance of Paint Films 
Most quality air drying paints, including vacuum 


metalizing top coats have excellent wearability charac- 
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CYCLES TO WEAR THRU 


FILM THICKNESS MILS 
Fig. 2. Abrasion resistance of paints for ABS tripolymers. 


teristics and will pass most stringent requirements. 
Described below is a wear test for such coatings: 

A two inch wide band of 1.95 cotton drill is loaded 
with a five pound weight and reciprocated across the 
surface of the part at 12 cycles per minute. The 
device travels across the part for a distance of 8 
inches. The parts must withstand 10,000 cycles without 
a breakthrough of the coating. 

An example involves the use of air drying paints 
to decorate vacuum formed ABS tripolymers. Such 
plastics are used for luggage pieces and are becoming 
popular for small business machine items. One unit, 
a typewriter carrying case, was originally sprayed 
with a flat clear paint to maintain uniform gloss. By 
switching to a colored, flat paint, random color plastic 
is now used which affords economy. 

Figure 2 displays abrasion data for varying film 
thicknesses of a typical paint for ABS plastics. The 
test was conducted using a Taber Abraser with CS-17 
wheels and a 1000 gram load. Specimens were coated 
with a gloss black painted on smooth tripolymer in 
the mil thicknesses shown. 

Table II compares the abrasion resistance of pig- 
mented metallic spray paints for plastics to a like 
color automotive exterior body lacquer. This test is 
indicative of the high quality coatings now being 
used to decorate plastics. 


TABLE Il 
Results of Taber Abraser Test 


Cycles/mil of 


Per cent 


Material Film Abrasion Increase 
Automotive Paint 1850 
Normal Pigmented 

Plastic Paint _.________. 1925 4% 
Plastic Paint — Pigment 

underloaded to equivalent 

of auto paint —--. 2425 
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Light and Heat Stability 


Light and heat stability of a paint are functions of 
the basic resins, fillers and pigments used. Unless 
specifically forewarned, most paint manufacturers do 
not necessarily incorporate only heat stable pigments 
in air drying lacquers. Virtually the same holds true 
for light stable — that is, fade resistant — pigments 
with one exception, Seldom are quality paints pig- 
mented with dyes; generally quite durable “indoor” 
pigments are used. For outdoor applications such as 
signs, special pigments are used. Normally “indoor” 
pigments will withstand 10-100 hours under accelerated 
conditions before objectionally fading. As a very gen- 
eral statement masstone, or deep colors, are more re- 
sistant to objectionable fading than tint tones or pas- 
tels. When required, pastels can be made satisfactory 
for outdoor use, although it makes color matching 
more difficult and often results in more expensive 
paints. 

The heat stability of vacuum metalizing coatings 
is quite important since base costs, with low heat- 
distortion temperatures, can “shift or flow” with an 
increase in temperature causing the vacuum deposited 
aluminum to iridesce or take on a milky rainbow 
effect. Base coats with higher heat-distortion tempera- 
tures are used for plastics such as acrylic and in- 
jection molded ABS, which find common use for in- 
terior automotive or other applications where operating 
temperatures are considerably above room tempera- 
ture. Heat tests range from 7 days exposure at 140°F. 
to more elaborate requirements such as 24 hours at 
175°F., followed by room cooling for several hours 
and then 24 hours at —20°F. Metalized parts are ac- 
ceptable if they display no iridescence, stickiness, 
blistering or loss of adhesion of the aluminum to the 
base coat after testing. In all cases these tests are 
designed with the actual operating conditions of the 
parts in mind. 


Humidity and Salt Spray Resistance 


Quality spray coatings can be expected to withstand 
1,000 hours in the humidity cabinet at 110°F., 100% 
relative humidity with no softening, blistering or ad- 
hesion loss. Table I demonstrates normal humidity 
resistance, in hours, for spray paints and vacuum 
metalizing systems for thermoplastics. 

Salt spray tests are used to determine relative 
abilities of coatings to protect metals from corroding, 
and since plastics do not corrode, tests of most finishes 
on plastic parts are really nothing more than humidity 
tests. The paint films per se, with the exception of 
those containing metallic powders, are uneffected by 
salt spray. Metallic powders can objectionably corrode 
when exposed to salt spray. 

Vacuum metalizing coatings can be radically ef- 
fected by salt spray, since the thin aluminum can 
quickly and almost completely corrode and become a 
white metallic salt. Proper design has a great deal 
to do with the durability of the part, as does the 
durability of the base coats and top coats. For greater 
durability avoid extending the vacuum metalized 
aluminum all the way to an outside edge; but rather 
allow it to be “sandwiched” in by the base coat and 
top coat. Since paint films pull away from sharp 


corners and at best give minimum film thicknesses 
in these areas, the aluminum may not be adequately 
protected and, therefore, tends to deteriorate more rap- 
idly from the effects of salt. Edge creep can quickly 
spread once started. Salt spray resistance is required 
for only the highest quality work such as on acrylic or 
injection molded ABS automotive parts or outboard 
motor emblems, etc. Generally about 40-50 hours salt 
spray is considered adequate. 


Unusual Coatings 


Coatings when applied to plastics are often thought 
of only for their decorative value and are not gener- 
ally considered to upgrade the physical properties of 
the plastic substrata. In some cases, however, acrylic 
edge-lighted panels have been coated with an epoxy 
paint. The epoxy coated panel has very superior 
physical properties such that a 2 mil point radius 
needle loaded with 1000 grams and held at a 45° 
angle will not scratch through the coating when 
dragged across the surface. The coated panel is im- 
pervious to most organic solvents including ketones 
and esters, and as an added bonus has a considerably 
higher heat distortion point. 

In effect the combination of a thermoplastic and a 
superior coating has become an entirely new material 
of construction. The field of functional coatings for 
plastics has only been touched and can be compared 
to the electroplating industry which is founded upon 
the concept of improving the durability of a substrate. 
Chrome plated steel is used because of the structural 
strength of steel and the surface durability of chrome 
plate. There are indications that plastics can be used 
in much the same manner. 

Although the highest quality paints are usually 
preferred for business machine applications, it is 
sometimes advantageous to compromise on physical 
properties for economy or speed of production. Such 
is the case when special “dry wipe” paints are used 
to apply a color into indented letters of knobs or 
panels to accent these areas. Dry wipes, sprayed as 
normal paints, dry to a fine powder in ten minutes 
and are then wiped off the part with a dry cloth 
leaving paint only in the depression. This fast pro- 
duction process eliminates close-tolerance  electro- 
formed masks or messy and slower solvent wipes. 
Within a few hours, the paint in the letter welds into 
a solid mass, similar to normal paints, but is not 
quite as hard as conventional lacquers. Dry wipes 
can be removed by digging out with the thumbnail, 
hence are recommended for second surface work or 
only for properly designed first surface applications. 
Broad, shallow first surface indentations should be 
avoided; much preferred are recesses having a ratio 
of depth to width of 144 to 1. Dry wipe coatings 
fit nicely into completely automatic machine produc- 
tion which applies and removes the paint. It is not 
uncommon for such units to deliver 800-1200 parts 
per hour. 
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| ye magnetic recording, printed circuitry is the nerve 
center of the equipment. New design and develop- 
ments are constantly evolving, however, in the fabrica- 
tion of the printed circuit board which is so widely 
used in the industry. The gold plating process, used 
to afford the utmost protection to copper conductor 
patterns, has been subjected to extensive investigation 
in an effort to determine whether board consumers 
and their customers are profiting by this highly-ex- 
pensive process. Research into the development of 
possible substitutes for gold plating is well underway 
to find the most practical, economical, and advanced 
technique for producing an unplated board whose 
quality and reliability will equal or exceed the gold 
plated board, 


In examining vendor-fabricated circuit boards, it 
was found that the gold plating process used on the 
boards was creating serious problems which affected 
their assembly. To determine the actual causes of de- 
fective gold plating, as well as the process’ over-all 
value, it is necessary to evaluate the answers to the 
following questions: 


1. How does the gold deposit become contaminated 
or defective? 

2. What is the cost of the gold plating process? 

What advantages are gained from gold plating? 

4. Could another form of plating be substituted 
instead? Or, could all types of plating, with 
the exception of copper plating and gold plating 
of connector fingers, be eliminated? 


Contamination — When Does It Occur? 
CYANIDE CONTAMINATION: 


Cyanide contamination can be described as a grainy 
compound appearing as spots on the surface of the 
deposit, particularly in cavities. This condition usually 
results from evaporation of the gold cyanide solution 
trapped in the pores of the plated surface. The cyanide 
complex, reacting chemically with the copper under- 
coat, forms a complex of copper cyanide, which ap- 
pears as a yellowish-green discoloration, eventually 
changing to brown spots on the plated surface. 


Because all components in the plating solution are 
interdependent, contamination problems, such as thin 
deposits of gold, gold flaking, delamination, and dis- 
coloration, can result if any one of the components is 
out of balance. The following examples illustrate how 
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Eliminating the Gold Plating Process 
in Printed Circuit Boards 


By Bernard Warshauer, Project Engineer, Ampex Data Products Co., Redwood City, Calif. 


contamination occurs from disturbances in the bath: 


a. High Carbonate Content: A high carbonate con- 
tent can produce impurities which result in dark 
deposits in either high or low current density 
areas. This condition subsequently lowers cath- 
ode efficiency and throwing power because the 
free cyanide in the bath is too low; thus, foreign 
materials tend to co-deposit. 


b. Improper Current On Cathode: lf the proper 
current on the cathode is not maintained, the 
cyanide in the gold-cyanide separates and com- 
bines with the free cyanide in the solution. The 
resulting cyanide solution will then be deposited 
with the gold molecules on the surface to be 
plated, eating through the laminating material 
into the epoxy base, causing the copper to be 
lifted from the base. 


c. Effects of High Temperature: Current density 
is increased in the solution when the temperature 
of the gold plating becomes too high. This, in 
turn, increases the rate of cyanide breakdown, 
and carbonate buildup occurs. 


Some printed circuit vendors are using acid gold 
for plating to eliminate cyanide contamination. The 
use of such a process has some appareni drawbacks. 


a. Plating time must be increased in order to ob- 
tain a deposit thickness of 80 microns of gold. 

b. Acid gold plated circuits tend to cause diffi- 
culty in soldering processes. 


Acid gold plating is a relatively new approach to 
the plating of printed circuits. It has the distinct ad- 
vantage of eliminating cyanide contamination; how- 
ever, the abovementioned points should not be over- 
looked when contemplating the use of acid gold. 


LACK OF CLEANLINESS: 


A board is ‘exposed to contamination if it contains 
burrs, oils, or any agents that can weaken the bond 
between the basis material and the copper, or between 
the copper and the gold deposit. From the initial step 
in the board’s fabrication process (shearing or blank- 
ing of the basis material), cleanliness is imperative. 
The cut and drilled blanks must be thoroughly 
scrubbed and rinsed to insure removal of any residue 
or lubricant resulting from the laminating process, the 
buffing process, or from handling. It is extremely im- 
portant that the copper circuit side of the board be 
free from fingerprints, oils, silicones, or other agents 
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that might weaken the adhesion of the plating ma- 
terial. This is particularly true for boards with plated- 
thru holes, where oils and other substances in the 
holes make it difficult to bond the copper to the hole 
walls, 

The degree to which a board is free of such con- 
tamination depends upon the thoroughness of cleaning 
before and after gold plating, the length of time the 
board remains in the cleaning bath, and the type of 
cleaning agents used. Chemically clean boards are 
those which are free from all impurities, not merely 
physically clean of oil and dirt. For example, the 
impurities in tap water, which is frequently used to 
rinse boards, can cause oxidation of the copper cir- 
cuit and weaken the bond between the copper and 
gold deposit. Rinsing, therefore, should be done with 
de-ionized water. Similarly, the use of certain alkaline 
solutions in the cleaning baths can cause rapid de- 
lamination of the deposit. Steel wool and abrasive 
cleansers should never be used to clean copper cir- 
cuits since the minute scratches these abrasive cleansing 
agents leave in the copper cannot be eliminated by 
plating. 

Since most copper is porous to some degree, the 
plastic substrate can be squeezed through the pores 
of the copper during the pressing and curing of the 
lay-up in the laminating press. As a result, transpar- 
ent specks of the unwettable, non-conductive plastic 
base are deposited on the copper. If the copper-clad 
laminate is not thoroughly cleaned prior to gold plat- 
ing, the gold will build up around these deposits but 
fail to cover them. This, in turn, will create a gold 
plating pitted with pin holes. Through these micro- 
scopic holes, various chemicals used in the plating 
process can enter and attack the exposed plastic sub- 
strate and portions of the copper. For example, if the 
gold deposit is exposed directly to the ferric chloride 
etch solution, the ferric chloride will penetrate any 
opening in the deposit, dissolve the laminating bond, 
eat away the copper, and eventually cause delamina- 
tion. 

In an investigation of a rejected board that had 
been dip-soldered and completely assembled when one 
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of the gold-plated connector fingers fell off, exposing 
the underlying copper surface, metallurgists found that 
portions of the copper had been eaten away. Further 
investigation proved that apparently no protection had 
been provided over the gold plating during etching, | 
and the ferric chloride etching solution had penetrated 
pin holes and scratches in the deposit. It was easily 
assumed that the copper-clad laminate had not been 
cleaned properly, with the result that the ferric chloride 
etching solution was able to penetrate the pin holes 
in the gold, attack the bond, and undermine the 
copper. 

The board was reworked but, in such a case, the 
most that can be done is to clean the copper surface 
of the contaminating chemicals, and replate with gold. 
However, if a circuit board has displayed this amount 
of contamination, recleaning and plating is not ad- 
visable. To insure the board’s reliability, it should 
be refabricated. 


How To Guarp AGAInst CONTAMINATION: 


Although contamination does not occur in every 
gold-plated board, the possibility is always present. 
Preventive measures must be considered that can be 
applied both by the manufacturer and user of circuit 
boards, Personnel responsible for the design and in- 
spection of the boards should become familiar with 
the plating processes and problems, including the tech- 
niques which manufacturers can use to prevent or 
minimize contamination. Process specifications on 
gold plating should be developed by the user so that 
specific precautions can be taken by the manufacturer 
to meet these specifications. Also, it is important that 
gold plated boards and the gold plating process itself 
be thoroughly investigated for possible replacement. 


Possible Replacements for Gold Plating 


In discussing possible replacements for gold plating 
it must be understood that this replacement is for the 
gold plating on the conductor patterns and _plated- 
thru-holes, not the connector fingers. Gold is required 
for plating of terminal or connector fingers because 
they must withstand the wear of considerable plug- 
ging and unplugging from mat- 
ing connectors and, at the same 
time, provide maximum con- 
ductivity. The copper fingers 
are first plated with nickel. 
Then gold is applied over the 
nickel to prevent any loss of the 
gold plating resulting from the 
continual plugging and unplug- 
ging. Gold also virtually elim- 


An assembly worker is shown here 
dip-soldering the conductor side of a 
printed circuit board prior to ultra- 
sonic cleaning. 
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Prior to final inspection, all printed 
circuit boards are given an ultrasonic 
cleaning. 


inates the oxidation that can 
occur when the boards are kept 
on the shelf six months to a 
year before assembly. Finally, 
gold is very compatible with 
solder, which flows freely over 
the plated surface. 

Many plating materials have 
been considered as possible sub- 
stitutes for gold. These include 
tin, silver, nickel, lead-tin, and fused tin; however, all 
have relatively short shelf lives and high oxidation 
rates. The ideal approach is to eliminate plating alto- 
gether. This elimination will depend on arriving at a 
practical solution to the problem of protecting un- 
plated copper circuit patterns from oxidation during a 
six months to year storage. 


SOLDER PLATING: 


Although it seems possible to use solder plating in 
place of gold, the plating bath must be controlled 
carefully, for this acid bath must not degrade the 
bond between the copper foil and laminate. Solder 
plating is generally done from a fluoborate bath 
(pH 0.2). Some work has been done with hot solder 
dipped boards, and this form of pre-tinning has proven 
quite satisfactory for single and double-sided cir- 
cuitry without through-connections. Plated-thru holes, 
however, tend to fill with solder and necessitate con- 
siderable hand work to free them for insertion of 
leads. 


LACQUER COATING: 


Various lacquers have been tested as possible solu- 
tions to the problem of protecting the unplated copper 
circuit. In a prototype laboratory, four single-sided 
boards were fabricated and, immediately after etch- 
ing, treated with one of four water-dip lacquers. No 
special consideration was given to the consistencies 
of the lacquers or their application. The lacquered 
boards were permitted to dry for three days, then 
subjected to humidity and temperature tests which 
duplicated the climatic conditions prevalent in the 
northern section of California. The conclusions drawn 
from these tests demonstrated the possibility of using 
water-dip lacquers as protective coatings to obtain 
a satisfactory shelf life for unplated copper conductor 
patterns. 

After fluxing and dip-soldering the lacquered boards, 
it was found that the solder adhered to the copper 
without any difficulty. Additional tests were performed 
on double-sided boards with plated-thru-holes. These 
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boards were also coated with the water-dip lacquer, 
permitted to dry, then all components mounted, and the 
conductor side of the boards fluxed and dip-soldered. 
Results of these tests disclosed that the solder adhered 
to the lacquered conductor patterns, filled the holes, 
and formed good fillets around the component leads. 

There is a definite problem involved in protecting 
the copper circuit on a two-sided board that has been 
lacquered but not pre-tinned. Since the component 
side of a board is never dip-soldered and the ultra- 
sonic cleaning given to all boards removes the lacquer, 
some method must be found to insure maximum in- 
sulation and resistance to oxidation. Studies have 
been made of unplated copper-etched boards sprayed 
with silicone shellac or an epoxy coating after ultra- 
sonic cleaning. Although these boards were from one 
to five years old, they showed no evidence of copper 
oxidation, or cracked, peeled, or flaked coatings. The 
answer seems to be in using this type of final protec- 
tive coating for the unplated board. 


Cost of Gold Plating Versus Lacquer Coating 


To determine the average cost of gold plating a 
printed circuit board, a survey was made of prices 
charged by five different board manufacturers. The 
prices quoted, per board, ranged from ten to twenty 
cents per square inch for plating 0.000050 inch thick. 
At the prices quoted, the cost of gold plating a typical 
circuit board averages between $1.00 and $1.75. Esti- 
mates provided by the same manufacturers indicated 
that the lacquer-coating process would save approxi- 
mately $1.00 per board. It can be assumed that the 
savings in dollars alone to circuit board consumers 
will accelerate the development of an adequate re- 
placement of gold-plated connector patterns. 

Although it is a recognized fact that microminia- 
turization of circuits will eventually replace the printed 
circuit board, microminiaturization is too costly at the 
present time to become the standard method of elec- 
tronic packaging. Until replaced by microminiaturiza- 
tion, the printed circuit board still has use and can 
serve industry well. 
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By E. S. Beck. 


N our discussion of dispersion, we have considered 
so far the general principles involved in the process, 
and a number of the machines used in dispersing pig- 
ments in the preparation of paints. (See March, April, 
Nov. and Dec. 1960 issues of Meta Finisuinc.) We 
will continue with the discussion of the more im- 
portant individual machines, or mills. 


Kneaders 


Kneaders, or dough mixers as they are frequently 
called, are machines which were originally developed 
for use in the baking industry, They have only been 
used for about the last 25 years in paint production, 

The machines which we have now under discussion 
are extremely heavy-duty mills, with high power con- 
sumption: in the neighborhood of one horsepower 
per gallon of rated capacity.’ They are not to be con- 
fused with machines of somewhat similar appearance 
which are suitable for use only as light-duty mixers. 

The kneaders are made with a divided base, with 
sigma-type arms or blades moving in each section. 
The blades approach each other, generally with dif- 
ferent speeds. The clearance from the bottom is quite 
close. As the sigma blades close in towards each other, 
a great deal of shear is produced. There is also much 
shear in other parts of the milling system, such as 
along the bottom. 

The principal dispersing activity of the kneader 
is to produce enormous shear. In order to accomplish 
this, the paste must be very high in consistency. Best 
results are obtained with very highly viscous vehicles, 
such as alkyd or urea-formaldehyde resins. 

The charge is usually not simply dumped into the 
dough-mixer. As a proper consistency must be main- 
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tained at all times, the charge is usually built up a 
little at a time, by adds of pigment and vehicle until 
the proper load and the proper consistency are ob- 
tained. The charge must not be too liquid or inade- 
quate shear will be obtained. Neither must it be too 
stiff or dry or the paste will simply break. The de- 
sirable consistency is where the entire mass forms a 
whole, resembling dough, pulling away from the sides 
as the kneading action forces the mass down towards 
the center and under the blades. 

If the paste is correctly formulated, there will be 
little sticking to the walls or bottom. It is good prac- 
tice, however, to scrape down the sides once or twice 
during the operation. 

The outstanding advantage of the kneader is that 
it produces extremely good dispersions of those pig- 
ments for which it is suitable. In the case of titanium 
dioxide, for instance, it yields the best available dis- 
persion. No other method produces as sharp a gloss 
or so stable a dispersion at high pigment content. For 
this reason, the kneader is very widely used in pre- 
paring appliance white enamels, where the ultimate in 
dispersion is required. 

As high as 75-85 per cent of titanium dioxide can 
be dispersed in the paste in the kneader. It is much 
too stiff for handling in this state, however. Conse- 
quently, a reduction must be made in the mill so that 
the paste can be discharged. A certain amount of cau- 
tion must be observed during this reduction, adding 
the let-back vehicle gradually, until the viscosity of 
the paste has been partly reduced. It is advisable to 
start the reduction with the mixer operating at the 
slow speed used for the preparation of the dispersion. 
After the process is well under way, the balance of 
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the mixing can be done at the fast speed. Even after 
reduction with additional vehicle, dispersions of 
titanium dioxide made on the kneader will run from 
60 to 70 per cent pigment. 


In most cases, while an extremely good dispersion 
of titanium dioxide can be prepared in this manner, 
there will still be a small proportion of “specky” ag- 
glomerates. These can be removed in a number of 
ways, of which the best and most convenient is centri- 
fuging. As a rule, centrifuging of the batches is con- 
sidered standard practice when making high-quality 
appliance whites by means of the kneader. 


The dough-mixer does an outstanding job with a 
rather limited number of pigments. It is of little value 
in the case of those pigments which are hard, gritty, 
require particle size reduction or are otherwise hard 
to disperse. It is of most value in whites, where it finds 
the greatest degree of usage in production. To some 
extent it is also used with chrome yellow, chrome 
orange, molybdate orange, and other easy-dispersing 
pigments, 


Under the proper conditions, batches are rather 
quickly prepared. In general, the dispersion process 
itself takes in the vicinity of 30 minutes. In all, in- 
cluding the let-back, loading, unloading, etc. a batch 
can be prepared in about 90 minutes. This is rather 
fast production, and compares favorably with the 
roller mill. Other advantages are, of course, the 
superior dispersion and keeping qualities. Also, the 
machine is considered easier to operate than the roller 
mill. Many users find the dependability of the mill in 
producing batch after batch of uniform quality is 
greater than that of the roller mill. 


The kneader can be jacketed so that pastes can be 
heated or cooled. Some operators utilize stiffer pastes 
by applying heat to obtain greater plasticity. This is 
the sort of detail which must be worked out for a 
specific formulation in a specific factory. 


Most of the commercially available dispersions of 
titanium dioxide in alkyd resins or amino resins are 
prepared on the kneader. The extremely good gloss, 
excellent stability and high pigment concentration 
make the dispersions prepared on the kneader very 
salable. 


Baker and Vozzella* have made an interesting study 
of the kneader, comparing it with the roller mill and 
the pebble mill. A standard finished enamel, consist- 
ing of titanium dioxide (anatase) in alkyd resin and 
mineral spirits, was made on the three different mills. 
In each case, a paste formulation was adopted which 
gave optimum performance in the particular mill it 
was to be used with. 


Studies were also made of the power requirements 
of each mill, it being known that the kneader requires 
enormous amounts of power. For example, a 100-gal. 
capacity kneader requires 100 horsepower; a three- 
roller mill 20 horse power; and the pebble mill 20 
horsepower. 


Both the output of the mills and the power con- 
sumption were converted into values per gallon of 
finished product to make comparison simpler. In the 
cases of the specific mills reported on, the pebble 
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mill produced about 30 gallon of finished paint per 
hour; the roller mill about 115 gallons per hour; and 
the kneader over 150 gallons per hour (137 to 171 
gals. per hour). The high values for the kneader were 
produced because of two important factors: (1) The 
short time to put a batch of paste through the kneader 
and (2) the high pigment concentration of the kneader 
paste, yielding a high output of finished enamel. 

In all cases, the times used were merely the actual 
time of the dispersion. No allowances were made for 
let-back, clean-up, unloading time, or other factors. 
The figures as given were calculations. based on actual 
experimental data. Published figures from the litera- 
ture (which were also given) showed an even greater 
lead for the kneader. 

When these data were reduced to horsepower per 
gallon per hour, the roller mill showed as the most 
economical, being in the range of 0.2 to 0.3. The 
kneader was next, requiring 0.6 to 0.7 horse power. 
The pebble mill was the highest in horsepower re- 
quirements, being around 0.75. The computations 
based on figures given in the literature show the 
kneader in an even more favorable light. 

The kneader is a rather expensive mill, and is quite 
large in comparison with other mills of comparable 
capacity. This factor would also have to be taken into 
consideration before any conclusions on the economics 


of this mill could be finally made. 
Banbury Mixer 


The Banbury is similar to the kneader. The princi- 
pal differences are that the feed and delivery are 
vertical; that there is a piston or plunger to compress 
the mix and force it between the blades; and that the 
entire mechanism is enclosed. This enclosing reduces 
the danger of fires in the case of solvents of low 
flash points, such as are used in nitrocellulose lac- 
quers. 

The Banbury is a rubber and plastics mill, and is 
quite widely used by that industry. It is rather a 
rarity in the paint industry. It does a good job on 
dispersions in nitrocellulose, and finds its chief paint 
application in preparing these. Dispersions in nitro- 
cellulose are quite difficult to prepare if a high gloss 
is desired. The Banbury is the most convenient method 
of doing so. 

Vinyl dispersions can also be prepared on the 
Banbury mill, but the best in gloss is not obtained. 
The Banbury is the only mill, however (other than the 
two-roll rubber mill) on which vinyl dispersions of 
any gloss can be made. New techniques of dispersing 
with the pebble mill can give a good gloss in some 
circumstances with vinyl resins, however. 

The Banbury is considered a rather expensive mill 
initially and also to operate, because of high power 
requirements. However, it is probably no more ex- 
pensive in operation than the kneader. It is generally 
kept as a special-purpose mill for certain difficult dis- 
persions, and is not used as a multi-purpose mill, such 
as the roller mill. 


Two-Roll Mills 


Two-roll mills are sometimes called chip mills or 
rubber mills. The term chip mill refers to the fact 
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that the end-product, in the case of most paint disper- 
sions, is a very hard sheet which is broken into chips 
for convenience of handling. The name rubber mill 
owes its name to its extremely wide usage in the rubber 
compounding industry. 

Two-roll mills are not normal components cf the 
battery of mills to be found in the average paint fac- 
tory. On the contrary, they are actually quite scarce in 
the industry. Some firms specializing in nitrocellulose 
lacquers or vinyl coatings use them. And all firms mzk- 
ing nitrocellulose or vinyl dispersions for sale use them 
as the machines of choice for high gloss dispersions 
in these binders. 

The machine consists of two ch'lled steel rellers 
rotating toward each other at different rates of speed. 
The clearance between the two rollers is close, and 
enormous pressure is exerted on the material between 
them. A penny placed between the rolls while the 
mill is operating will be pressed and flattened out to 
an oval sheet as though it were soft plastic. The space 
between the rolls is set wire than in the case of three- 
roll mills. 

In the case of the three roller or the five rellor 
mill, which the chip mill resembles to some degree, 
the paste is continually passing over the mill and off 
the front roller onto the apron. To keep the paste a 
longer time between the rollers, it is necessary to re- 
turn paste from the apron or collecting tank to the 
back rollers and pass it through the mill a second 
time, and for as many additional repasses through the 
mill as are necessary. 

With the two-roll mill, the procedure is entirely 
different. The dispersion is held on one of the rollers, 
and is subjected to the shearing and smashing action 
of the rollers until it is taken off the mill. The mix 
is prepared in an extremely heavy state, with no 


(Courtesy of Keenok Co. Ltd.) 
Fig. 1. The uniroll mill in operation. 


solvent present. The mix is frequently so stiff that 
it is a hard, brittle solid when cold. The heat gener- 
ated by the milling process is needed to convert the 
mix into a plastic mass. 


A careful formulation of the original mix is nece:- 
sary. The dispersion must be such that it will stay 
on the roll, and be capable of being cut or sheeted off 
in a single piece. It cannot be so soft that it sticks 
to the rolls with any tenacity, as it must come off 
the roll leaving a clean surface behind when it is 
cut. It must not be so soft that it oozes or drips from 
the rolls. At the same time it must be sufficiently 
plastic under the conditions of operation that it will 
form around the roller and undergo the shearing 
without breaking. 


The processing operation consists of holding the 
mix on the rolls for a prescribed length of time. This 
is generally 15-30 minutes for most paint items. The 
mix is worked between the rolls until it assumes the 
plastic form and spreads out the length of the roll. 
It then wraps itself around one of the rolls. When this 
occurs, it is cut off by the operator and thrown back 
between the rolls once more. The process is repeated 
until the mix has been held on the mill the necessary 
length of time. 


The time of dispersion is important with this type 
of mill, since there is no easy way of rating the disper- 
sion quickly, as in the case of every other mill. The 
finished chips or stiff sheets cannot be checked on 
the grind gauge. They must be first cut back with 
additional vehicle to obtain the necessary liquid state. 
This cutting back must be slowly and carefully done 
to obtain valid results. That makes the procedure suf- 
ficiently complicated and time-consuming that most 
operators prefer to allow enough milling time to ob- 
tain complete dispersion and a little over without need 
for intermediate checking. 


Frequently, lubricants, such as stearates or mineral 
oil, are added to the mix to cut down sticking to the 
roll. The amounts of these must be kept down to 
reasonable amounts in order to avoid introducing 
undesirable contaminants in significant amounts into 
the dispersion. In some cases, they must be avoided 
altogether. 


The rolls can be cooled by circulation of water. They 
can also be heated by steam or hot water. This is 
necessary to soften very stiff plastics. The temperature 
and the timing depend on the nature of the mix to be 
dispersed on the mill. 

In the case of elastomers and rubbers, the process 
of milling on the two-roll mill is often referred to as 
“breaking down” the plastic product. Often a rubber 
(such as neoprene) is milled without any pigment, 
for the purpose of increasing its solubility. The more 
the rubber is worked on the mill, the greater its 
solubility becomes. However, a degradation of the 
rubber also occurs, resulting in poorer performance 
properties. Thus the minimum of “breaking down” 
needed to produce the desired solubility is generally 
applied. 

The colder the mill, the less degradation occurs. 
Neoprene for solution coatings is usually broken down 
for only a few minutes on a cold mill. This increases 
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Fig. 2. Schematic outline of the uniroll principle, which illustrates the remarkably simple and rugged design of the machine. 


the solubility enough that solutions can be prepared 
at a reasonable solids content, with almost no loss 
of properties. Stabilizers, curing agents, and fillers 
can be worked into the neoprene at the same time, if 
desired. 

Dispersions in neoprene or other rubbers are usually 
fairly soft and flexible. Those made in nitrocellulose 
or vinyl resins are quite hard and brittle. The rubbery 
dispersions are fairly easy to cut back into coatings or 
solutions, The hard type, or chips, are quite difficult 
to cut unless correct procedures are used. 

When chips are fresh, 24 or 48 hours old, they are 
usually rather soft, and easy to cut. After a few days, 
however, they become very hard, and insoluble. This 
indicates one advantage for a user who makes his own 
chips: they can be cut back while they are fresh. 


But the majority of users of chips purchase them 
from specialists in dispersions. In this case, the chips 
will be very hard and insoluble when they are cut 
back. The best way to cut them is with the appropriate 
solvent in a kneader. Pebble mills can also be used; 
and some manufacturers are now finding it possible 
to cut chips quite well in a high speed impeller mixer. 


Once cut, the chips may be kept in a paste form for 
convenient use. Cut chips may also be purchased in 
paste form, at an increased price, of course. Many 
manufacturers use these as convenient shading or color 
bases for small batches of vinyl or nitrocellulose 
enamels. 

The value of dispersions made on the two roll mill 
is the high gloss they yield. No other method of dis- 
persion yields as high a gloss, possibly because no 
other method does as much work on the paste during 
the dispersion process. 

In the case of vinyl resins, there is no other prac- 
tical way to obtain a really high gloss except by chip- 
ping. Procedures have been worked out for high gloss 
dispersions by other methods, but these do not yield 
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the high gloss of the chips, nor do these methods work 
under all circumstances. The position of nitrocellulose 
dispersions is about the same. 

Of course, in formulations where substantial 
amounts of other resins are included, the pigment can 
sometimes be dispersed in the added resin or plas- 
ticizer. Inferior gloss is usually obtained, and often 
shock problems in letting back the paste are encoun- 
tered, 

The chip mill is expensive to purchase and to 
operate. Dispersions made on it are costly, and are 
used only where the results obtained cannot be equalled 
by a lower-cost method. That chip dispersions have 
obtained wide usage among manufacturers speaks for 
the quality of products they yield. 


Uniroll Mills 


We have considered three roll mills, five roll mills 
and two roll mills. That does not complete the roster 
of mills based on rollers. A single roll mill exists, and 
has attained a certain degree of usage. This uniroll 
mill (see Fig. 1) is an English product, and is used 
much more in England than in America. 

A number of American companies have adopted this 
mill, however, and its use seems to be growing. Those 
who have experience with this mill find it practical 
and economical, provided its use is restricted to those 
dispersions which it does best. 

The machine consists of a large roller which rotates 
forward against a scraper and apron like the front 
roll of a three roller mill. But here the resemblance 
stops. The roller also moves back and forth parallel 
to the scraper while it is rotating. The scraper is of 
unusual efficiency; the manufacturer claims it removes 
95% of the film from the roller at each rotation. This 
assures maximum efficiency from the machine. 

The actual grinding action comes from a vane bar 
which presses against the roller as it rotates (see Fig. 
2). This bar is forced against the roller by a positive 
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hydraulic pressure. The pressure can be varied by a 
control knob from zero up to 750 lbs. This pressure 
can be duplicated from batch to batch without varia- 
tion, thereby effecting a good degree of uniformity. 

The vane bar contacts the roller at two places, thus 
giving the paste two exposures to the grinding and 
rubbing action. The vane bars are made in a number 
of types, each varying in the angle it makes with the 
face of the roller. The vane angle most suitable for 
a specific formulation is selected, and then specified 
(as is the pressure) for all subsequent batches of that 
formulation. Bars are made at 5, 10, 15 and 20 degree 
angles. For most paints, 20 degrees is taken as 
standard. 

A pre-mixing operation is necessary for the uniroll 
mill, as it is for the three and the five roll mills as 
well. The pre-mixed paste is placed in the hopper, 
which is just above the roller. The flow of the paste is 
down onto the roller, which picks up a film of the 
paste and carries it under the pressure bar. 

This bar meets the roller at one of the above- 
mentioned angles. The smaller the angle, the more 
slowly the paste passes through the space between the 
vane bar and the roller. Once through the first vane 
(each vane presents a surface of ;‘; inch) the paste 
enters a recess before passing under the second vane. 
This space is vented so that any build-up of paste 
is relieved by flowing back into the hopper. 

The paste still adhering to the roller then passes 
under the second vane of the bar, receiving its second 
smashing and smearing action in the mill. In this way, 
the paste is given two mulling actions as it passes 
under the bar. 

The manufacturer of the mill states that the very 
high pressure and shear which is applied to the paint 
is determined by four factors: consistency of the mix; 


viscosity of the binder; speed of the roller; and the 
angle of the vane-bar. 

The machine is an excellent mill for grinding soft 
pigments. It does a very good job on whites, yellows, 
oranges, etc. This mill may be considered where there 
is no reduction in pigment particle size to be ac- 
complished. It is not good for coarse or rough pig- 
ments, such as silica, magnesium silicate, etc. In the 
case of blacks, reds, and organic pigments in general, 
it is not outstanding, but can be used in many cases. 
The proper selection of dispersing vehicle is helpful in 
the latter instances. 

For pigments of the type for which it is best suited, 
the uniroll mill shows a number of advantages. The 
output is very rapid; up to 400 gallons of enamel per 
8-hour shift, in the case of the 26 inch mill. 

In addition to the rapid output, there is the addi- 
tional advantage of simplicity of operation. When the 
pressure and the bar angles are established, the 
operator need only set the machine up to the standard 
specifications. After this, his principal duty is to keep 
the hopper filled with paste, and to remove the tanks 
of dispersed paste as they are produced. One operator 
can keep three uniroll mills in operation without undue 
effort. 

Another advantage is the ease of loading (as com- 
pared with pebble mills) and cleaning-up. The mill is 
ideal for small batches. The paste can be pre-mixed, 
ground through the mill and let back into enamel in 
a few hours. The mill is easily cleaned and is ready 
for another batch or another color in a short time. 

The mill is relatively heavy, and requires a firm 
mounting on concrete. This is not normally an im- 
portant factor, but might influence the selection of the 
point of installation in an older plant. 

(To be continued) 


Se improved process for the hot-dip galvanizing 
of steel has been announced by The Dow Chem- 
ical Co, A six-year evaluation program has indicated 
that corrosion protection is improved 20 to 90 per 
cent in industrial-marine atmospheres when a slight 
amount of magnesium is added to the galvanizing 
bath. 

The new process resulted from production opera- 
tions in the Metal Cleaning Department of the com- 
pany’s Texas Division. Testing has been conducted 
since 1955 at industrial-marine sites in environments 
aggressive enough to cause coating failure within six 
years. 

Studies have shown that very significant improve- 
ments in corrosion resistance are obtained when mag- 


Magnesium-Containing Coating Improves Hot-Dip Galvanizing 


nesium is present in amounts of 0.04 to 0.05 per cent 
by weight in the galvanizing bath. 

The company’s evaluation program also indicated 
that magnesium can be added to and maintained in a 
galvanizing bath without difficulty, it facilitates the 
galvanizing operation in such areas as drainage and 
icicle formation, and the increased cost is negligible 
when compared with the increased benefits. 

The magnesium-containing coating produces a satin- 
white silver appearance but, as with coatings con- 
taining no magnesium, it is dependent on the amount 
of aluminum used in the bath. The most attractive 
coatings are obtained with a magnesium concentration 
of 0.03 to 0.05 per cent and an aluminum concentra- 
tion of 0.003 to 0.004 per cent. 
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Automatic Electric Company of Northlake, Ill. 
produces equipment and components for telephone 
systems, and related electrical apparatus. When they 
recently decided to build a new plant, their engineers 
resolved that it should feature a finishing department 
where pre-cleaning, painting and baking would be 
done as nearly automatically as possible, despite the 
variety of parts and their intermittent production. 

The requirements stated, in essence, that the system 
must accommodate a conveyor with a varying load, 
i.e., parts would be hung on the hooks as they were 
produced, so that there would be periods of heavy load- 
ing, and other times when many of the hooks would 
be empty. The paint thickness had to be uniform at 
approximately 0.8 mil, and the finish had to meet 
rigid requirements for appearance, hardness, and dur- 
ability. 

The paint application system that was finally chosen 
was of the electrostatic type consisting of a single 
booth equipped with a high voltage unit and two flush 


(Courtesy Ashdee Div. of Atlee Corp., Waltham, Mass.) 
Electrostatic flush-panel gun stands. Despite constant and heavy 
use, the buildup of paint on booth walls and surrounding equip- 
ment is negligible. 
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Automating a Paint Line 
For Discontinuous Operation 


By Donald J. Fumagalli, Works Mgr. and Chief Eng., Ashdee Div., Atlee Corp., Waltham, Mass. 


(Courtesy Ashdee Div. of Atlee Corp., Waltham, Maas.) 
Relay box covers are shown emerging from the spray booth after 
final coating and baking. Note the absence of a drip-line or other 
evidence of sagging, or overruns. 


panel gun stands, each stand having four spray noz- 
zles. The conveyor speed is 6 ft. per minute, and has a 
provision for rotating the parts as they pass through 
the spray. 

The problem of handling intermittent work loads 
was solved through the use of photoelectric eyes, ad- 
justed to trigger the sprays only when an object enters 
the spray zone. 

Paint thickness and uniformity is maintained with a 
formulation consisting of four parts paint to 134 parts 
solvent, to acquire a 19-sec. viscosity on a No. 2 Zahn 
cup. On the average, 144 large relay cases can be 
painted with a gallon of paint, maintaining the re- 
quired 0.8 mil thickness. The appearance is character- 
istic of electrostatic spray painting: smooth, even, and 
uniform, with a gloss which is precisely controlled. 
After receiving two coats of gray baking enamel, the 
parts are carried on the conveyor to an overhead bak- 
ing oven, where they are baked for approximately 15 
minutes at 325°F. 
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Plating Bath 


of rapid deposition of copper from a 
bath containing copper fluoborate and free fluo- 
boric and boric acids was developed and is being 
used at one of the Russian plants. The control of this 
bath was reported by three Russian chemists in the 
monthly publication Plant Laboratory." 

The method is based on the electrolytic deposition 
of copper from the solution sample, and subsequent 
hydrolytic decomposition of fluoboric acid by boiling 
in the presence of magnesium sulfate. As a result, sul- 
furic acid is liberated, and its concentration is equal 
to the concentration of fluoride ions: 

Sulfuric acid can be titrated with a base in the 
presence of methyl red indicator. Boric acid, both the 
residual and that liberated in the hydrolysis process, 
can be titrated in the presence of bromthymol blue 
indicator with mannitol or invert sugar. The analysis 
takes 3-4 hours and gives good results (see Table). 


TABLE 
Results of the analysis of the electrolyte (g./l.) 


Solution Calculated 


Results of the Analysis 

Corstituents Concentration 1 2 3 
Cu( BF,) 440 440 440 440 
Total concentra- 
tion of HBF, 325.5 326 324 325 
Free HBF, __.... None l None None 
Total concentra- 
tion of HsBO, — 244.5 243.2 241.4 261.0 


Free H;BO,; 15 15 16 17 


Method of Analysis 


Take a 2 ml. sample of electrolyte and place in a 
300 ml. beaker. Dilute with distilled water to 100-150 
ml., heat to 60-70°C., and deposit copper electrolytical- 
ly on platinum gauze electrodes with the current at 
0.5-1 amp. After 30 minutes, when the electrolyte be- 
comes colorless, check the completeness of copper 
deposition by increasing the level of the electrolyte 
in the beaker, adding distilled water. If, in ten min- 
utes, there is no indication of copper film on the sur- 
face of the immersed cathode, the electrolysis is com- 
plete. 

After the completion of electrolysis, quickly ex- 
change the beaker with electrolyte for a beaker with 


Control of a Copper Fluoborate 


By Larissa Domnikov, Process Analyst A, Norair Division, Northrop Corp. 


distilled water, turn off the current, thoroughly wash 
the cathode with water and alcohol, dry at 100- 
150°C., and weigh. 

To analyze for fluoboric and boric acids, place the 
filtrate in a 500 ml. volumetric flask, fill with dis- 
tilled water to the mark, thoroughly mix, and transfer 
50 ml. of solution to a 500 ml. conic flask. Add to 
this solution 75 ml. of saturated solution of mag- 
nesium sulfate and 100 ml. of distilled water, and 
boil for at least one hour, using a reverse condenser. 

Cool the solution, wash the condenser with distilled 
water, and titrate with standard alkali in the presence 
of methyl red indicator until the color changes from 
pink to yellow. The fluoboric acid solution concentra- 
tion in grams per liter can be calculated according to 
the following formula: 

A X K X 0.002195 « 1000 500 

HBF, total = 


2 
where A is the amount of alkali in ml. used for the 
titration; K is the normality of the alkali; 0.002195 is 
the conversion coefficient for fluoboric acid; 500 is 
the dilution; 2 and 50 are the solution samples in ml. 
taken for analysis. The concentration of free fluoboric 
acid is found by subtracting: 
HBF, (free) — HBF, (total) — (Cu 2.76) 


where Cu is the concentration of metallic copper in 
grams per liter, and 2.76 is the conversion coefficient 
for fluoboric acid tied up with copper. 

To determine the total concentration of boric acid, 
add to the solution, previously titrated with methyl 
red, 1 ml. of bromthymol blue indicator, 1 gram of 
mannitol, and titrate with standard alkali until the 
blue color remains stable for one minute. 

The total concentration of boric acid is calculated 
according to the following formula: 

AX K X 0.006184 « 100 x 500 

H;BO; total = 


23565 
(free) =H;BO; (total) —HBF, (total) 0.7041 
Here 0.006184 is the conversion coefficient for boric 


acid, and 0.7041 is the conversion coefficient from 
fluoboric to boric acid. 


Reference 


1. E. N. Lukasheva, N. M. Baram, and V. G. Kuznetsova, 
Zavodskaia Laboratoria, No. 9 (1958). 
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Institute of 


Metal Finishing 


Conference, 
Llandudno 1961 


By Nathaniel Hall, Technical Editor 


HE 1961 Annual Conference of the British Insti- 

tute of Metal Finishing was held in Llandudno, 
Wales, on May 2nd to 6th, with an unusually large 
attendance of about 450. The magnificent mountains 
and coastline of Northwest Wales provided a memor- 
able setting for the meeting which, alone, would have 
made the long trip from the United States worth 
while. 

The conference opened with technical sessions on 
Wednesday, May 3rd, both in the morning and after- 
noon. In the evening, those registered for the confer- 
ence were guests at a reception and dance tendered 
by the chairman and members of the Llandudno Urban 
District Council, at the Cafe Royal. 


E. F. Marlow, R. Fairfax-Naylor, Dr. H. A. Kellner of Lea Mfg. Co. 
(U.S. and England), and G. A. Moodie enjoying a cup of tea. 


METAL FINISHING, July, 1961 


Opening ceremony of the Conference. At the microphone is the 
chairman, Councillor R. Roberts, J.P. Seated are A. A. B. Harvey 
(President of the Institute), Dr. S. Wernick and Dr. J. E. Garside. 


After the third technical session on Thursday morn- 
ing, lunch was followed by a tour of the nearby plant 
of A.E.I. (Hotpoint) Ltd., where the visitors were 
shown the steps in the manufacture of appliances, in- 
cluding a very modern organic finishing department. 
This reporter, however, accepted an invitation, by 
L. G. Beresford, editor of MetaL Inpustry, who 
graciously drove him through the countryside on a 
tour which terminated in Caernarvon Castle. On re- 
marking about the excellent condition of various silver 
trophies in the castle, we were informed, confidentially, 
by the attendant, that a coating of clear lacquer was 
responsible, 

On Thursday evening the Seventh Hothersall Mem- 
orial Lecture was presented by Dr. Abner Brenner, of 
the National Bureau of Standards, the 1961 Hothersall 
medalist. Dr. Brenner’s address, describing the pro- 
duction of tungsten nozzles by gas plating, was unique 
not only because of the ingenious manner in which 
he associated his most interesting subject with metal 
finishing, but because he spoke without notes of any 
kind. This precedent-setting accomplishment drew 
well-deserved admiring comments and compliments 
from the audience. 

Technical sessions were held during the morning 
and afternoon on Friday, and the conference concluded 
with a dinner and dance at the Winter Gardens. 

Sixteen papers were presented on various subjects 
of interest to the metal finisher, abstracts of which 
follow. Because most of these had been preprinted in 
time for those attending the conference to look up in- 
formation and prepare comments, the technical ses- 
sions were exceptionally rewarding. Since the authors 
presented only short reviews of their papers, ample 
time remained for complete discussions, which often 
disclosed additional information. 
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ABSTRACTS OF TECHNICAL PAPERS 


The Influence of Addition Agents on the Composition 
of Nickel Deposits 


By A. H. Du Rose 
(Harshaw Chemical Co.) 


It is shown in nickel plating that the cathode polarization is 
increased by the brightener, and that this can account for a 
more complete reduction of the sulfur in the sulfo-oxygen or- 
ganic ‘control agent.’ The control agent contributes sulfur to 
the deposit, but no significant amount of carbon, the sulfur 
being reduced and cleaved from the control agent molecule. 
nitrogen-containing organic brightener contributes both 
carbon and nitrogen to the deposit. The rate of increase in 
sulfur content of the deposit with respect to an increase in 
control agent concentration is inversely proportional to the 
control agent concentration. An increase in carbon in the de- 
posit is accompanied by an increase in hydrogen and oxygen. 
The cause of brightness is discussed. 


Electrodeposition of Ruthenium 


By F. H. Reid & J. C. Blake 
(International Nickel Co. (Mond) Ltd.) 


Exploratory plating tests have been carried out on a nuniber 
of aqueous electrolytes based on simple ruthenium salts and 
nitrosyl derivatives. The nitrosyl sulfamate electrolyte emerges 
as the most immediately useful solution, furnishing smooth, 
bright deposits of ruthenium up to 00902 in. thick over a 
fairly wide range of operating conditions. Cathode efficiency is 
always low and, under preferred operating conditions, is in 
the range of 10-20%. Deposits show internal tensile stresses in 
the order of 20-30 tons/in? and fine cracks may be present at 
thicknesses greater than 0.0001 in. Cracking is reduced by 
addition of aluminum sulfate to the electrolyte. The simple 
sulfamate solution and an electrolyte based on reaction of 
sodium tetranitro-nitrosyl-ruthenate with sulfamic acid give 
slightly better performance than the nitrosyl-sulfamate solu- 
tion when freshly prepared, but are considerably less stable in 
operation, 


Leveling Action During Electrodeposition in Nickel 
and Acid-Copper Solutions 


By S. A. Watson 
(The Mond Nickel Co. Ltd.) 


The effects, on leveling, of variations in agitation, pH and 


temperature are shown to be in accord with a hypothesis of 
leveling action put forward earlier. Measurements of leveling 
power on microgroove record masters are found to indicate 
satisfactorily the relative leveling action to be expected on 
commercially abraded surfaces. Cathode-potential measure- 
ments have been made with 60 addition agents in nickel solu- 
tions and with 30 in acid-copper solution and, where applica- 
tion of the hypothesis to the potential values promised strong 
leveling action, actual leveling powers were measured. In all 
such cases, high values were obtained. A method is described 
which permits rapid identification of leveling agents, by means 
of a simple cathode-potential change, AEm. It is shown that 
a non-leveling agent such as saccharin can modify the behavi- 
our of a leveling agent. Published polarographic results are 
empirically related to leveling action, and it is demonstrated 
that certain groupings in the addition-agent molecule favor 
leveling. 


Electrodeposition in Plain Bearing Manufacture 


By P. G. Forrester 
(Glacier Metal Co. Ltd.) 


Electrodeposition has been used for providing bearing lin- 
ings of numerous different materials. Silver and silver-lead are 
the only electrodeposited materials which have been used on 
a large scale to provide complete linings. Plating however, is, 
the standard method for providing the thin lead-base overlay 
on copper-lead bearings, which are among the principal high 
duty bearings in current use. Much attention has been given 
to means of applying thin over!ays reliably and accurately. The 
performance of overlays is limited by liability to fatigue, cavi- 
tation and wear, examples of which are given in the paper. 
Electrodeposition is also widely used as a corrosion protection 
for bearings and to assist in obtaining a bond in various types 
of bimetal. 


The Corrosion of Decorative Nickel + Chromium 
Coatings: A Metallographic and Potential Study 


By G. N. Flint & S. H. Melbourne 
(International Nickel Co. (Mond) Ltd.) 


The morphology of pits in decorative nickel+chromium 
coatings resulting from service corrosion in an industrial at- 
mosphere has been compared with that of pits produced in 
accelerated corrosion tests. Corrosion in the three accelerated 
tests examined and in the early stages of service corrosion was 
frequently characterized by formation of hemispherically 


Some of the visitors at the conference. Delegates attended from Belz:um, Czechoslovakia, France, Germany, Italy, Netherlands, Poland, 


Sweden and the United States. 
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shaped pits in the nickel layer: these occurred at discontin- 
uities in the chromium top-coat. In the later stages of service 
corrosion, say, after several years’ exposure, pits were more 
often of irregular shape. In copper+nickel+chromium coat- 
ings, none of the accelerated tests gave close reproduction of 
the type of pit produced by corrosion in service. In double- 
layer nickel+chromium coatings, however, the type of pitting 
experienced in service was reasonably well reproduced by the 
acetic acid/salt spray and the Corrodkote tests, but not by the 
SO, test. In order to obtain a better appreciation of the elec- 
trochemistry of the pitting corrosion observed, measurements 
were made of the anode polarization characteristics of elec- 
trodeposited nickel and copper foils and of wrought steel, in 
electrolytes simulating those used in the accelerated corrosion 
tests. The results of these measurements are discussed in rela- 
tion to the metallographic observations. 


Experience With an Ion Exchange Process for the 
Recovery of Water Polluted in Metal Finishing 
Operations 


By A, A. L. Pearson & G. G. Parker 
(Morris Motors Ltd., Radiators Branch) 


A process is described, based on ion exchange, for dealing 
with waste water from metal finishing operations. It provides 
a recirculatory system of water supply with an average flow 
of 7500 gal./hr. in a 90 hr. working week. From an input of 
wastes containing mixed metal ions, chloride, sulfate, and cyan- 
ide, a good quality demineralized water is obtained for re- 
circulation, 

The initial difficulties of operation and the remedies adopted 
to overcome them are described, and an estimate is made of 
costs of the scheme and of alternatives to it. 


An Improved Technique for Measuring Cathode 
Overpotential During Electrodeposition 


By J. K. Prall & L. L. Shreir 
(Battersea College of Technology) 


The determination of the activation overpotential/current 
density relationship (y,—i) during the electrodeposition of 
metals is subject to errors owing to the changing surface topo- 
graphy of the substrate. Under these circumstances, the true 
current density varies continuously as electrodeposition pro- 
ceeds. To overcome this difficulty, a technique has been de- 
veloped which involves the use of a platinum cathode which 
is coated with a very thin deposit of copper prior to each de- 
termination of pj, at constant i. Removal of the deposit is 
effected anodically and automatically terminated before oxygen 
gas can be evolved. This avoids the possibility of gas bubbles 
adhering to the platinum and causing errors in the subsequent 
plating stage. Although the studies have been confined to 
copper, it is considered that the method is of general applica- 
tion. The preparation of copper sulfate electrolytes has been 
investigated and, using highly purified electrolytes in conjunc- 
tion with the techniques described, it has been found possible 
to obtain linear Tafel lines during the electrocrystallization of 
copper. 


Influence of Composition and Heat Treatment of Carbon 
and Low Alloy Steels upon their Response to the 
A.R.D.E. Smoothing Process 


By W. A. Marshall, Vera J. Sanders & R. A. F. Hammond 
(War Office; Armament Research & Development 
Establishment) 


The response to the A.R.D.E. oxalic acid-peroxide smoothing 
process of a range of low carbon, medium carbon and low 
alloy steels in various conditions of heat treatment has been 
investigated. The effects studied include brightening, smooth- 
ing, rate of dissolution, periodicity of electrical potential of 
the steel during treatment, and the formation of smut. Tenta- 
tive theories are proposed, relating the behavior of the steels 
to their composition and metallurgical condition. 
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The Influence of Pre-Plating Processes on the Porosity 
of Electrodeposits on Steel 


By M. Clarke & S. C. Britton 
(Tin Research Institute) 


The electrochemical method of obtaining a numerical index 
of the porosity of eleetrodeposits, previously described by the 
authors, has been applied to a study of the effects of preplat- 
ing preparation of steel. Five different rolled steels and coat- 
ings of nickel, tin-nickel, tin and speculum were examined. 
The validity of the test method has been verified by compari- 
son with laboratory and exposure tests yielding visual indica- 
tions of porosity. It was found that the depth of steel removed 
by any method of preplating preparation had an influence on 
the porosity of the coating sufficiently large to obscure, if it 
were not controlled, effects of difference in preparation method. 
The removal of the extreme surface layer of steel (about 
0.00901 in.) influences the porosity of the applied coating for 
better or worse according to the metal deposited and the con- 
ditions of deposition. Evidence was obtained that this effect 
depends on the form of crystal growth of the deposit. With 
deeper uniform penetration into the steel, zones were reached 
which were apparently features of the steel and influenced 
porosity almost independently of the character of the deposit. 
These zones are attributed to bands of nonmetallic inclusions. 
The observed effect of depth of penetration helps to explain 
the divergent results previously obtained in investigations of 
surface preparation. It suggests that, in practice. when con- 
trolled penetration cannot be expected, no method of surface 
preparation wil! give consistent porosity of deposits on a 
range of steels. The response of an undercoating to the condi- 
tion of the steel surface was found to govern the porosity of a 
composite coating. Well-chosen undercoatings therefore, may 
offer the best method of obtaining consistent results and of 
reducing porosity, 


Calorimetric Determination of Metal Coating 
Thicknesses on Small Objects 


By G. Krijl & J. L. Melse 


(N. V. Philips Gloeilampenfabrieken) 


The heat developed during the solution of a metal is utilized 
for measuring coating thicknesses. The measurement is carried 
out in a simplified calorimeter. When the relationship between 
the heat developed and the coating thickness has been deter- 
mined for a given product, further measurements can be 
carried out in a rapid and easy ‘way. The method is especially 
suitable for measuring the average coating thickness on small 
mass-produced articles which are fabricated regularly on long 
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production runs. The authors have applied the method for 
measuring the coating thickness of nickel on stainless steel, 
of zinc and cadmium on steel, and of silver on phosphor-bronze. 


One-Year Exposure Tests on Anodized Aluminum 
By J. A. Whittaker & J. M. Kape 


(Fulmer Research Institute, Aluminum Laboratories Ltd.) 


Twelve sheet aluminum alloys, and five extruded alloys, each 
with various anodic film thicknesses prepared under commercial 
conditions, have been exposed at a severe industrial (SE Lon- 
don) and a marine (Portsmouth) site. Protection increases 
with increasing film thickness and is greater when the speci- 
mens are freely exposed rather than sheltered. The thickness 
required for protection is less with the higher purity alloys. 


The Selection of Finishes for Communication 
Equipment 


By W. Marchand 
(Standard Telephones & Cables Ltd.) 


The factors governing the selection of a finish are discussed 
and the properties of the available material are considered in 
relation to them. The constructional materials are steel, copper 
alloys and aluminum alloys, and treatments to give protection 
while retaining other properties, include electroplating, metal 
spraying, chemical treatment and organic finishing. Special 
consideration is given to the relative merits of zinc and cad- 
mium coatings for the protection of small parts, the uses of 
silver, rhodium, and gold for contacts and other electrical 
applications, and requirements for soldering and spot-welding. 
Modern trends are discussed with mention of printed circuits, 
miniaturization with the increased hazard from whisker growth 
and magnetic drums as memory devices. 


The Selection of Finishes for Protection and 
Decoration in the Automobile Industry 


By R. J. Brown 
(British Motor Corp.) 


The underlying requirement for the appropriate type of 
finish is discussed, whether it is applied for the purpose of 
corrosion protection alone, or for the combined purpose of 
protecting against corrosion and for decoration. 

Consideration is given to temporary and semi-permanent 
corrosion protectives, and to the need for their complete re- 
moval if permanent coatings are to be subsequently applied. 
Permanent corrosion protection results from the combination 
of formulation of the coating and its thickness in the cxase of 
organic finishes, and the choice of such finishes is related to 
their location and to the method of application. The need for 
adequate pre-treatment is stressed, and reference is made to 
the claims made for zinc coated sheet steel as a maierial ior 
motor car construction. 

The advent of clad materials is briefly considered, together 
with the relative merits of electrodeposition as a method of 
achieving a decorative finish, in comparison with the claims 
made for competitive materials such as stainless iron, bright- 
ened and anodized aluminum, and plastics. 


The Use and Value of Laboratory Tests of the 
Durability of Paint Coatings 


By J. A. W. van Laar 
(N. V. Philips Gloeilampenfabrieken) 


Some simple tests are described by which the reactions of 
a painted cold-rolled steel panel under certain mechanical and 
climatic influences can be determined. The tests are not meant 
primarily to imitate the complex and various influences to 
which a painted article is subjected in practice but to illustrate 
the result of certain influences. 

It is important that tests should be reproducible and give 
quantitative results that can be communicated :eaaily. ine tol- 
lowing mechanical tests are described :— 


E. L. Masek, R. N. Harris and F. R. Cook during lighter moment. 


(1) Indentation, using a Vickers pyramid with a specified 
load for a defined time; 

(2) The paint surface removed by a number of standardized 
nuts falling from a fixed height is measured; 

(3) The effect of a standardized stylus which removes the 
paint completely is measured the width of the track. 

These results together with other conventional tests give a 
measure of the “damageability” of the painted object. 

A mechanism is suggested for the changes observed in three 
environment tests. A pure water immersion test is described. 
An interpretation of the salt spray test is given. An underrust 
test is described in which the samples are kept at a constant 
relative humidity below 90% and standard conditions pro- 
duced by dosing with the stimulants encountered in practice. 
Individual environment tests instead of, or in addition to test 
cycles are advocated. 

A measurement of the surface texture of steel using three 
instruments intended for measuring the thickness of a non- 
magnetic layer on a ferro-magnetic substrate is described. 
The influence of coating thickness on climatic durability is 
discussed. The tests are intended to aid the selection of a 
paint system for a given purpose. 


New Developments in Painting Equipment 
By A. L. Newcomb 


(Newcomb-Detroit Co.) 


Developments in conveyors, phosphating, paint dipping, spray 
booths and ovens, for the processing of automotive bodies are 
reviewed. Present trends are examined and discussed and the 
necessity for increasing knowledge in certain areas before 
further improvements can be made is stressed. 


Selection and Testing of Finishes for Domestic 
Appliances 


By R. Warburton 
(A.E.1. Hotpoint Ltd) 


Selection of finishes is based on the appearance required, 
durability for service, ease of application and cost. Close co- 
operation between product designer and paint manufacturer 
enables a preliminary choice to be made and, after preliminary 
tests on panels, trials with appliances are made to assess suit- 
ability for processes, assembly, packaging, and distribution. 
The quality of the finish finally chosen is checked in produc- 
tion by thickness measurements and occasional destructive 
tests of appliances. 
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METAL FINISHING publishes, each month, a portion of the inquiries answered as a 
service to subscribers. If any reader disagrees with the answers or knows of better or more 
information on the problem discussed, the information will be gladly received and the 


sender's name will be kept confidential, if desired. 


Anodizing Aluminum 


Question: In reading “The Surface 
Treatment and Finishing of Aluminum 


and Its Alloys” by S. Wernick and R. 


Pinner, mention is made of a process 
by which a barrier type anodic coat 
can be applied to aluminum, which 
process was developed by G. Hass and 
N. W. Scott. 

We are most interested in getting 
more detailed information along these 
lines, as to whether or not this process 
has ever been used in a feasible pro- 
duction procedure. Any information 
you may be able to send us will be 
appreciated. 

H. S. 

Answer: You can probably obtain 
photostats of the article from the New 
York Public Library or the Engineer- 
ing Societies Library in New York. 

Barrier type anodic coatings are 
usually employed for electrical con- 
densers, not as a finish for aluminum. 


Gold and Rhodium Thickness 
Testing 


Question: We are having a problem 
determining thickness of our gold on 
nickel and rhodium on _ nickel. Are 
you familiar with tests such as jet solu- 
tion tests or magnetic testing, or any 
relatively fast test for this determina- 
tion? 

We are trying to avoid cross sec- 
tioning and observation by microscope 
and chemical separation since this 
would take too long for the amount 
of tests we would like to set up each 
day. Thicknesses of precious metals 
would be in the range of 20 to 50 
millionths of an inch. 

N. P. 

Answer: We know of no jet or mag- 
netic test method for very thin deposits 
of gold and rhodium. 

Gold thickness can be determined 
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with an electronic anodic stripping in- 
strument. However, rhodium is insolu- 
ble in stripping solutions, and can 
only be determined. by dissolving 
away the basis metal and weighing the 
remaining deposit. Gold can also be 
determined in this manner or by 
weighing the finished piece, stripping 
off the deposit and reweighing. 


Porosity Test for Anodized 
Aluminum 


Question: We have been using the 
following spec for checking anodized 
parts: Immerse parts in beaker with 
5% cupric chloride solution. Keep 
immersed at 75°F. for three minutes. 
If spongy copper is deposited, anodic 
coating has failed. 

Have you ever run across this test? 
If so, I would like to know where it 
comes from. Our supplier claims this 
test is much too tough. What do you 
think? 


Answer: The use of a copper salt for 
testing the porosity of oxide films on 
anodized aluminum was first suggested, 
according to our records, by Hill & 
Mason in 1942 (Metals & Alloys, 15, 
972). 

Your copper concentration is much 
higher than suggested by the above in- 
vestigators. Their solution consisted of 
the following: 


Sodium chloride 


Cupric nitrate ” 


Copper will deposit in the pores in 
5 to 30 minutes. 


Submerged Anode Rods 


Question: In the “Electroplating En- 
gineering Handbook” there is mention 
of the use of submerged steel anode 
rods, in electrical contact with a plain 
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steel tank, being used in zinc plating. 
We have used this arrangement in 
several installations, barrel and _ still 
tank, with good results. However, we 
now notice that the walls and bottom 
of one of these tanks are corroding 
very evenly at a rapid rate. 

We would greatly appreciate any 
assistance or suggestions that you 
might offer. 

R. K. 

Answer: We doubt whether the use 
of submerged anode rods is contribut- 
ing in any way to the corrosion. It is 
more likely that the cause is salts from 
the water supply or drag-in from a 
previous acid dip. 

It should be remembered that all un- 
lined metal plating tanks are anodic 
because the solution between the an- 
odes and the tank walls is an electrical 
conductor. Therefore, submerging the 
anode rods only increases the amount 
of anode surface in the solution. 


“Butler” Finish 


Question: We are interested in learn- 
ing something of the old “pumice and 
water” method for satin finishing ster- 
ling silver. Do you have a bibliography 
on the subject? 

Do you know whether or not a 
greaseless compound is currently being 
made that will give a pumice and water 
tvpe finish to sterling? 

H. W. 

Answer: The “pumice and water” 
method produces what is known as 
“butler” silver. Pumice powder and 
water are applied to the silver surface 
and brushed with a fine nickel-silver 
or brass wire scratch-brush rotating at 
about 850 r.p.m. 

Greaseless compounds will produce 
a satin finish but not a butler finish. 


Gold Recovery from Strip 


‘tuestion: | would like to submit a 
question as follows: In stripping gold 
from brass with conc. sulfuric acid, 
where can we obtain the proper form 
of carbon or graphite (cathode) if re- 
covery of the gold is desired? We pre- 
fer this method since cyanides etch the 
brass. What method if any is used to 
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recover the gold from the acid? 

G.C. 
Answer: When using the anodic sul- 
furic strip for gold on brass, the gold 
does not plate out on the cathode but 
remains in the solution as a metallic 
mud. Therefore, the type of cathode 
employed is not important. To recover 
the gold, the strip should be allowed 
to settle, and the decanted, 
after which the mud can be washed 
with water and dried. 


solution 


Analysis of Chromic Anodize 


Question: The article by Prelinger 
in the November 1960 issue of METAL 
FINISHING and 
completely explained problems | en- 
counter with an 1,800 gallon chromic 
acid anodizing bath. However, my re- 
of chemistry is somewhat 
faded, and I sorely missed a detailed 
analytical procedure in the article, 
which probably gave sufficient informa- 
tion for a practicing chemist. Could 
you please forward, at your earliesi 
convenience, a procedure | could use 
for determination of free and _ total 
acid. The book “Elementary 
Quantitative Analysis’ by Willard & 
Furman refers to ferrous ammonium 
sulfate as a poor choice of standard 
reducing agent for the determination 
Incidentally, 
I would prefer to use a large sample 
size for accuracy, 


was most interesting 


collection 


chromic 


of hexavalent chromium. 


S. N. B. 
Using a 25 ml sample of 
anodizing solution, add 100 ml water 
in a 250 ml beaker and titrate electro- 
metrically with standard sodium hy- 
droxide solution (approx. 1 N.) to pH 
3.05-3.15. 

ml — x Normality x 4.00 = 

g./l. Free Chromic Acid 

For the degree of accuracy required 
in an anodizing bath, the ferrous am- 
monium sulfate method for total chro- 
mic acid is satisfactory. Since an elec- 
trometric pH meter will be available 
for the free chromic acid determina- 
tion, the total hexavalent chromium 
can be titrated directly, thus avoiding 
the usual procedure of adding an ex- 
cess of ferrous ammonium sulfate and 
back-titrating with standard permanga- 
nate or dichromate solution. 

Using a 10 ml sample, add 100 ml 
water in a 250 ml beaker and titrate 
electrometrically with standard ferrous 
ammonium sulfate (approx. 1 N.). ml 
F.A.S. x Normality x 3.33 = g./L. 
Total Chromic Acid. 


Answer: 
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Science 
for 
Electroplaters 


66. Nickel - Hardness 
Tensile Strength 


By L. Serota 


HE constantly expanding field of 

electroplating encompassing the ap- 
plication of electroplated parts to en- 
gineering as well as decorative pur- 
poses emphasizes the need for produc- 
ing electrodeposits that will meet, more 
precisely, the specifications relating to 
such mechanical properties as hard- 
ness, tensile strength, and ductility. 
Significantly, appreciable variations in 
the properties of electrodeposited nickel 
and the correlation of these variations 
in properties to different operating con- 
ditions have been reported by a num- 
ber of investigators. 


A number of theories have been ad- 
vanced to account for these variations 
in hardness of electrodeposited nickel, 
based upon the conditions of operation 
which, W. A. Wesley notes, result in a 
higher hardness than that of the 
wrought form of the metal. The pres- 
ence of hydrogen in solid solution, or 
as a hydride, as a contributory factor 
in the cause of hardness, a view which 
previously found many supporters, is 
not considered as satisfactory now as 
the generally accepted theory. The cur- 
rent theory, proposed by D. J. Me- 
Naughton and his co-workers, is that 
hardness is associated with fine grain 
size resulting from the presence of in- 
clusions (colloidal) as basic nickel 
compounds. 


Hydrogen Theory 


The factors which give support to 
the hydrogen theory (of hardness) are 
based upon the indication that metals 
such as iron, chromium, nickel, and 
cobalt, exhibiting pronounced differ- 
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ence between hardness in the electro- 
deposited and wrought forms, show 
high capacities for dissolving hydrogen 
(atomic) at room temperatures (and, 
in some cases such as nickel, have 
lower softening temperatures than the 
wrought forms) with subsequent dis- 
tortion of the nickel crystal lattice and 
the interference of crystal growth re- 
sulting from the adsorbed film of 
atomic hydrogen or the formation of 
a surface hydride. 

In contrast to this view, D. J. Me- 
Naughton indicated in his investiga- 
tion of hardness of electrodeposited 
nickel that the amount of hydrogen 
retained in solution is not enough to 
account for the hardness obtained. In 
association with A. W. Hothersall, the 
authors note in a paper on the hard- 
ness of electrodeposited nickel, that 
although differences in structure (crys- 
tal size) of the deposited nickel are 
shown to be largely determined by the 
eflect of hydrogen, the importance of 
hydrogen as a factor in influencing 
hardness, based upon the amount of 
hydrogen discharged, is not substan- 
tiated by results they obtained. Cath- 
ode efficiency measurement, for exam- 
ple, showed that the amount of hydro- 
gen discharged at the cathode, for solu- 
tions giving hard and soft deposits 
(deposits differing in structure and 
physical properties) respectively, was 
approximately the same. 


The two types of solutions they used 
consisted of (a) nickel sulfate, am- 
monium sulfate, and potassium chlor- 
ide in varying amounts (pH from 5.5 
to 6.15, 35°C., 1 amp./ft.*), and type 
(b) nickel sulfate, boric acid, and 
potassium chloride operating under 
the same conditions applied for bath 
a. The average cathode efficiencies re- 
corded for baths a and b were 98.35 
and 98.52 per cent respectively. The 
average Brinnell hardness was 294 for 
bath a and 162 for bath b. 

D. J. McNaughton & R. A. F. Ham- 
mond showed similarly that, although 
the cathode efficiency was increased 
from 98.8 per cent to 99.2 per cent, 
when the pH of a solution was raised 
from pH 4.7 (4.9 colorimetric) to 6.9 
(7.1) and the hydrogen discharge was 
reduced, the hardness increased from 
190 to 418. The structure of the de- 
posit was also found to change from 
coarse to very fine grain size. The re- 
lationship is effectively shown in Fig. 
1. They also found that hard deposits 
gave, in addition to fine crystalline 
structures, higher tensile strength and 
resistance to abrasion than soft de- 
posits. 

This view is also expressed by A. 
Brenner, who reports that, in his in- 
vestigation of magnetic thickness 
measurement (nickel), poor correla- 
tion was found between the amount of 
hydrogen and hardness in nickel de- 
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Hydrogen cathode efficiency. 


H.-ion concentration quinhydrone 


Fig. 1. H-ion concentration (pH quinhydrone). 
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posits. His observation led him to sug- 
gest that other factors, such as grain 
size, may influence hardness. 
Additional contrasting views to the 
hydrogen theory are indicated by W. 
A. Wesley, who refers to the evidence 
that about 90 per cent of hydrogen 
present in electrodeposits can be re- 
moved without appreciable softening, 
by warming in a vacuum. A. Brenner 
and associates, in their investigation 
of physical properties of nickel, refer 
to the fact that removal of hydrogen 
from nickel deposits by annealing 
(400°C.) is possible without ap- 
preciable lowering of the hardness. 


Inclusion Theory 


Inasmuch as J. D. McNaughton and 
his associates found that no direct re- 
lationship between hardness and _ the 
amount of hydrogen discharged can be 
established, the suggestion, previously 
advanced, that hardness of electrode- 
posited nickel is associated with the 
basic material precipitated colloidally 
from the film close to the cathode face, 
was substantiated by their results. 

Thus, varying amounts of basic 
matter co-deposited at different pH 
ranges, and corresponding to different 
hardnesses, are attributed to such fac- 
tors as (a) changing pH values in the 
liquid film at the cathode face, result- 
ing in the solution attaining a value 
corresponding to the precipitation pH 
or a lower value: (b) variations in 
film thickness, maintained at precipi- 
tation pH with increased hardness, 
due to increased amounts of basic ma- 
terial made available for codeposition 
by increasing film thickness. 

The positively charged colloidal 
nickel hydroxide or other basic com- 
pound will be occluded on the crystal 
face of the deposit (inclusion), there- 
by interfering with crystal growth, a 
condition resulting in the formation of 
fine-grain size which accounts for the 
hardness of the deposit. 

Additional support for the view that 
films of basic material (colloidal) are 
included around the crystals of de- 
posited nickel, was the effect of anneal- 
ing upon such hard deposits. With 
increasing grain size, breakdown of 
the films (inclusions) may result in 
sufficient concentration of such ma- 
terial to become visible under the 
microscope. G. E. Gardam & D. J. 
McNaughton observed such _ black 
spots, under a microscope, in annealed, 
polished, unetched nickel samples. 
They considered such spots non-metal- 
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Fig. 2. Structure of deposit, showing 
laminations. X 40. 


lic inclusions. Increase in grain size 
was obtained by E. J. Roehl by an- 
nealing a nickel deposit (1550°F.) 
from a Watts bath, pH 5.0, 130°F., 40 
amp./ft.*. The grain size was very 
large. 

W. A. Wesley & E. J. Roehl associ- 
ated band structure (rhythmic band- 
ing) in hard nickel deposits with pe- 
riodic variation in the colloidal ma- 
terial (nickel hydroxide or other basic 
nickel compounds) deposited with the 
nickel, an effect attributed to diffusion 
mechanism. The changes in pH at the 
cathode liquid surface account for the 
changes in rate of migration and depo- 
sition of the charged colloidal parti- 
cles, an effect causing periodic changes 
in structure and composition of the 
deposited metal. 


When the deposits were thicker than 
0.01 inch, Wesley & Roehl observed a 
laminating effect, a macroscopic type 
of striation with poor adhesion be- 
tween the layers. This condition, they 
found, was due to the greater hardness 
of the inner surface of the specific 
layer than that of the outer surface. 
Fig. 2 is a photomicrograph showing 
such laminated structure. 

The softer portion of the layers, it 
will be observed, shows evidence of 
more rapid attack by the etchant and 
appear coarser grained. Thus, the hard- 
ness (Vickers) of 3 layers of laminated 
nickel deposited at a temperature of 
127°F., current density 50 amp./ft.*, 
pH 5.6 to 5.7, and removed mechan- 
ically, is for several runs, respectively, 
514, 566, and 409 for the hardness 
of the first, second, and third inner 
surfaces; and 503, 466, and 380 for 
the hardness of the corresponding 
outer surface, Thicknesses in inches of 
the respective layers were 0.08, 0.11, 
0.07. 

(To be continued ) 


LITERATURE 


Chemical Oxidation Processes 
for Aluminum 


Galvanotechnik, 47, No. 6, 264. 


The various chemical oxidation 
processes which have been developed 
and are in use, have certain features 
in common. Processing is conducted 
with aqueous (generally hot) solutions. 
By virtue of the oxidation reaction 
which occurs, the boundary surface so- 
lution/metal is alkaline at the metal 
side. It is important, accordingly, that 
the solution has continuous fresh ac- 
cess to the metal surface. Substances 
should be present in the bath which 
give the freshly-formed oxide coating 
an open texture and so keep the way 
to the basis metal free for the solution. 

The best-known and most widely 
used processes of this type are the 
MBV and EW processes. The MBV 
process is used for pure aluminum and 
for the aluminum-magnesium and 
aluminum-manganese alloys. Two main 
bath formulations are used for the 
MBV process. These are as follows: 


1. Sodium carbonate __ 50 g./I. 
Sodium chromate i 
2. Sodium carbonate __ 65 g./l. 

Sodium dichromate — 15 


Both baths are worked at 95 to 100°C. 
with a dip time of 5-15 minutes. 

The parts oxidized in these baths 
can be subsequently colored with dye- 
stuff solutions, as in anodizing. Whether 
colored or in the natural condition, it 
is always necessary to give an end 
treatment, which serves to close the 
pores. A suitable final treatment bath 
is a 1-3% solution of sodium silicate, 
at a temperature of 90°C. and a dip 
time of 5-15 minutes. A thorough rins- 
ing should be given between the two 
treatments, and after the final treat- 
ment. A final dip is given in hot water 
and the ware dried. Sawdust should 
not be used for drying; it is better to 
use a warm air flow. 

The EW treatment process is used 
as a passivating treatment for alumi- 
num surfaces, as a corrosion-protective 
treatment for the aluminum-copper al- 
loys, and as an adhesion ground sur- 
face for subsequent paint coatings. It 
is of particular importance for the 
treatment of the aluminum-copper al- 
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loys. The bath has the following com- 
position: 
Sodium carbonate _ 
Sodium chromate _.. 
sodium meta- 
silicate solution —_. 
Temperature 


g./L. 
15 ” 


As will be noted, the main differ- 
ence in this process is the inclusion of 
the metasilicate in the bath, to trans- 
form the somewhat unpleasing gray- 
green coloration obtained with the 
MBV process into a colorless, transpar- 
ent coating. 

Considerable variation is possible 
with both processes, with regard to the 
bath composition and operating condi- 
tions, for the alloy being treated. 


Electropolishing Stainless Steel 


H. Benninghoff: 
47, No. 11, 497. 


The author gives details of electro- 
polishing stainless steels of the chrome- 
nickel, 302 type. The work was con- 
ducted on a large scale, in electropol- 
ishing units of 400 liters capacity. 
During the course of this work, it was 
found that the operation, control, and 
regeneration of the baths was simple to 
to carry out in practice, and that the 
results obtained were very good. The 
stainless steel parts treated showed not 
only a highly polished surface but, 
with respect to their corrosion-resist- 
ance behavior, were found to be con- 
siderably better than similar surfaces 
which had been mechanically polished. 


Galvanotechnik, 


The distance between the anode and 
cathode in the polishing bath, was 100- 
150 mm. The electropolishing layout 
was normal. Two different electropol- 
ishing solutions were used during the 
course of this work. Bath No. 1 is used 
preferably for sheet and strip. Bath 
No. 2 is better for wire or tubing. 


Bath No. 1 
n- Butyl alcohol _. 10-50% 
Orthophosphorie acid 
(85% ) 90-50 ” 
This bath has a very wide range 
with regard to the mixture ratio of 
the two components. 


vol. 


In the case of ferritic types of stain- 
less steels, the bath composition is held 
within certain limits and the bath com- 
position in this case is: 

n-butyl alcohol . 15% vol. 
Orthophosphoric acid 

(85% ) hy 
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Steel, copper or copper alloys can be 
used for the racking material. Clamp 
contacts should be provided; simple 
suspension racking of the parts to be 
electropolished is not sufficient. The 
cathodes are stainless steel or copper. 

The bath temperature is 50°-75°C. 
A better polish and more effective 
leveling can be obtained in the higher 
temperature range. About 60°C. can 
be chosen as an average temperature. 
The bath can also be worked at room 
temperature if the current is raised 
correspondingly. The bath is operated 
at 6-12 volts and current densities o: 
0.1-0.2 amp./cm.* Local superheating 
can occur if current densities higher 
than this are used. Treatment time is 
2-10 minutes. 


Bath No. 2. 
Citric acid - 
Sulfuric acid 15-20 ” 
Water 30-20 ” 


A lead-lined bath is used with this 
solution. Cathodes are electrolytic cop- 
per or chemical lead; copper is best. 

The bath works between 80° and 
100°C. The temperature should not be 
allowed to drop too much, to avoid 
the citric acid crystallizing out. Make- 
up water, when required, should be 
warm. A current density of 0.05-0.1 
amp./cm.” is used. A new bath works 
better at the high side of this current 
range, up to the point at which suflici- 
ent metal has been dissolved in the 
bath. 

As with Bath No. 1, the treatment 
times lie between 2 and 10 minutes, 
about 25 microns are removed from 
the metal surface. After the electropol- 
ishing treatment, the parts are rinsed 
and neutralized in a 1% solution of 
caustic soda. 

The bath becomes enriched in for- 
eign metals, particularly copper, which 
can be removed electrolytically using 
carbon anodes and cathodes, worked 
under the same conditions as in elec- 
tropolishing. 


55-60% wt. 


Chemical Polishing Baths for 
Copper and Copper Alloys 


Galvano (Paris) 28, No. 268, 234. 


The bath containing a mixture of 
phosphoric, nitric, and acetic acids is 
suitable for treating copper, and mono- 
phase copper-base alloys containing 
either zinc or nickel, or the two to- 
gether. The bath constituents will vary 
considerably in concentration accord- 
ing to the material being treated. The 
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working ranges for the bath formula- 
tions used, are shown below. The pres- 
ence of water in the bath is not re- 
garded with favor and the maximum 
tolerated is 10% by volume. 


For copper and copper alloys: 
Phosphoric acid (d. 1.75) 30 to 90% 
5 to 20% 
10 to 50% 
For copper and alpha brass: 


Nitric acid (d. 1.42) - 
Acetic acid (glacial) 


Phosphoric acid 
Nitric acid 
Glacial acetic acid 


. 55% (by vol.) 
20% ” ” 
3% 7 
Two further types of baths have been 

developed, containing respectively hy- 

drochloric acid and sodium chloride. 

These additions probably act as inhibi- 

tion agents in a phosphoric-nitric-acetic 

acid bath. The composition of these 

baths is as follows: 
Nitric acid (d. 1.42) 
Acetic acid (d. 1.05) 
Phosphoric acid (d. 1.70) — 55% 
Hydrochloric acid 0.5% 


This bath is worked at 88°C. with 
treatment times of up to 5 minutes. 
The second bath is as follows: 

Nitric acid (d. 1.42) 

Acetic acid (d. 1.05) 30% 

Phosphoric acid (d. 1.70) _ 30% 

Sodium chloride 


The addition of hydrochloric acid is 
stated to be particularly suitable for 
chemical polishing of Monel and other 
copper-nickel alloys. With the removal 
of 0.01 to 0.05 mm. of metal, the sur- 
face polish obtained reaches its maxi- 
mum. Where the initial surface shows 
roughness, longer immersion in the 
bath can serve to give a smoothing 
effect. 


20% 
25% 


40% 


Chemical polishing baths have cer- 
tain limitations, as regards the types 
of alloy capable of being polished. 
Thus, generally speaking, the cast al- 
loys are not suitable for chemical pol- 
ishing, because of the alloy composi- 
tion and the coarse grain size. In the 
case of forgings, the use of chemical 
polishing baths is limited to single- 
phase alloys, as mentioned above. 
Broadly, the degree of surface polish 
obtained will vary according to the 
grain size of the material. In general, 
a better polish is obtained on cold- 
worked surfaces than an annealed 
sheet. A material with a fine and uni- 
form grain gives the best results. 


It is an advantage to give a barrel 
polishing treatment before placing in 
the chemical polishing bath. 
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Patents 
RECENTLY GRANTED PATENTS 
IN THE METAL FINISHING FIELD 
PRINTED COPIES OF PATENTS are fur- 
nished by the Patent Office at 25 cents 


each. Address orders to the Comrnissioner 
of Patents, Washington 25, D. C. 


Phosphate Conversion Coating 


U. S. Patent 2,975,082. Mar. 14, 1961. 
J. A. Henricks 


A phosphate coating bath make-up 
compound in powder form comprising 
20 to 40 parts of zinc nitrate particles 
having a zinc oxide coating thereon, 
2 to 20 parts of acid particles selected 
from a member of the group consist- 
ing of diglycolic acid and sulfamic 
acid with a coating of starch on its 
particles, 30 to 50 parts of mono-basic 
sodium phosphate, 10 to 30 parts of 
calcium chloride having a coating of 
calcium phosphate powder on its parti- 
cles so that said composition can be 
mixed with water to make a non- 
sludging phosphate coating bath. 


Wire Plating Machine 


U. S. Patent 2,975,120. Mar. 14, 1961. 
H. Kenmore and W. J. Manson, as- 
signors to National-Standard Co. 


In an apparatus for electroplating 
metals, a bath structure and means 
for suspending and rotating a helically 
shaped wire so that at least the lower 
portion thereof is surrounded by said 
bath structure. 


Paint Stripper 


U. S. Patent 2,975,140, Mar. 14, 1961. 
W.L. Yaroch, assignor to Klem Chem- 
icals, Inc. 


A stripping solution for removing 
colored synthetic resin finishes which 
leave an adherent pigment deposit on 
a finished surface when treated with 
strong alkali materials. the solution 
consisting essentially of an aqueous 
solution of water, between about 3-50 
per cent by weight of an alkali metal 
hydroxide, between about 0.5-10 per 
cent by weight of a material selected 
from the group consisting of alkali 
metal metasilicates and trialkali metal 
phosphates, between about 0.2-10 per 
cent by weight of an alkali metal resin- 
ate and between about 0.3-10 per cent 
by weight of a water soluble gluconate. 
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Continuous Vacuum Coating 


U. S. Patent 2,975,753. Mar. 21, 1961. 
O. W. Hayes, assignor to National 
Research Corp. 


In apparatus for coating a substrate 
by vacuum deposition of a material 
onto a substrate wherein the substrate 
is moved past a source of coating 
vapors in a coating chamber main- 
tained under a vacuum, the improve- 
ment which comprises a passage de- 
fining a predetermined path for travel 
of the substrate, a plurality of coating 
chambers spaced from said path, 
means for deflecting said substrate out 
of its predetermined path into one of 
said coating chambers, and a vacuum- 
tight door for sealing each said coating 
chamber from said passage. 


Electrostatic Spraying 


U. S. Patent 2,975,757. Mar. 21, 1961. 
H. J. Reindl, assignor to General 
Motors Corp. 


Apparatus for electrostatically paint- 
ing an article, comprising in combina- 
tion; a pressurized paint source, means 
for conveying paint from said source 
to an orifice, a rotating air moving de- 
vice located remote from said orifice 
and adapted to be rotated at speeds 
above one thousand r.p.m., said orifice 
being positioned so that paint being 
emitted therefrom as supplied by said 
source will impinge tangentially upon 
the outer surface of said air moving 
device, and an electrostatic power 
means having opposite poles thereof 
connected respectively to said air 
moving device, and to said article. 


Electrostatic Spraying 


U.S. Patent 2,975,755. Mar. 21, 1961. 
H. J. Reindl, assignor to General 
Motors Corp. 


In an electrostatic painting appar- 
atus, the combination comprising; a 
plate-like distributing member of recti- 
linear shape having at least two pairs 
of sharp-edged sides wherein the edges 
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of each pair are generally parallel to 
one another and wherein one pair of 
edges is of greater length than the 
other pair of edges, a support associ- 
ated with the plate adjacent the geo- 
metric center thereof and adapted to 
be attached to means for rotating the 
support and the plate, and a cup-like 
supply means surrounding the support 
and depressed from the surface of the 
support and adapted to receive paint to 
be distributed therefrom over the en- 
tire surface of the plate-like distributor 
by centrifugal action and means for 
impressing an electrostatic charge upon 
the plate wherein paint distributed 
therefrom will bear an_ electrostatic 
charge. 


Electrostatic Spraying 


U. S. Patent 2,975,756. Mar. 21, 1961. 
H. J. Reindl and J. T, Marvin, assign- 


ors to General Motors Corp. 


An electrostatic painting apparatus 
for painting of an article spaced there- 
from with at least two different paints, 
comprising in combination; a distribu- 
tor plate including a plurality of seg- 
mental portions each being adapted 
for connection to a separate source of 
supply of paint, a plurality of paint 
supplies for supplying different paints 
to the several portions simultaneously, 
means for rotating the distributor 
plate, and a source of electrostatic 
power for supplying opposite charges 
to the distributor plate and the article. 


Immersion Tin 


U. S. Patent 2,976,169. Mar. 21, 1961. 
M. A. Streicher, assignor to E. I. du 
Pont de Nemours and Co, 


In a process for making a selected 
area of a steel sheet amenable to sol- 
dering, the steps comprising mecha- 
nically roughening such area and ef- 
fecting an immersion deposition of 
tin thereupon by applying thereto an 
aqueous bath consisting essentially of: 

Parts by weight 
Stannous sulfate 
Sulfamic acid 270+50 
Polyalkylene oxide having a 
molecular weight between 


350 and 20000 48+ 16 


Porcelain Enameling 
Patent 2,976,171. Mar. 21, 1961. 


S. 
D. Sullivan, assignor to A. O. Smith 
Corp. 


U. 


A method of applying a glass coat- 
ing to steel, comprising blasting the 
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steel with a metallic grit having a 
particle size of 25 to 40 mesh to pro- 
vide an average surface roughness in 
the range of 230 to 450 microinches, 
depositing a layer of nickel on the 
roughened surface with the nickel layer 
having a thickness in the range of 0.08 
to 0.30 gram of nickel per square foot 
of steel surface, applying a coating of 
a vitreous enamel composition directly 
to the coated steel surface, and firing 
the vitreous enamel composition at an 
elevated temperature to fuse the vitre- 
ous enamel to the steel. 


Rust Preventives 


U. S. Patent 2,976,179. Mar. 21, 1961. 

R. A. Westlund, Jr. and M. J. Furey, 

assignors to Esso Research and Engi- 
neering Co. 


A method for inhibiting the rusting 
of a metal which comprises coating the 
surface of said metal with an oil type 
rust preventive composition contain- 
ing as the essential rust inhibitor 0.01 
to 30 weight per cent of a salt selected 
from the group consisting of triethy- 
lene tetramine trioleate, and triethylene 
tetreamine tetraoleate. 


Electroless Silver 


U.S. Patent 2,976,180. Mar. 21, 1961. 
R. R. Brookshire, assignor to Hughes 
Aircraft Co. 


The method of silver-plating com- 
prising the step of contacting a surface 
to be plated with a plating solution at 
a temperature in the range of from 
about 50° to about 110°C., consisting 
essentially of an alkali metal cyanide, 
a dissolved hypophosphite reducing 
agent, dissolved silver ions, and an un- 
dissolved silver ion-containing com- 
pound in contact with the plating solu- 
tion, the ion ratio of said hypophos- 
phite ion to the undissolved silver ion 
being in the range of from about 0.33 
to about 10, and the ion ratio of the 
cyanide ion of the dissolved alkali 
metal cyanide to the undissolved silver 
ion being in the range of from about 
0.1 to about 10. 


Electroless Gold 


U. S. Patent 2,976,181. Mar. 21, 1961. 
R. R. Brookshire, assignor to Hughes 
Aircraft Co. 


The method of gold plating com- 
prising the step of contacting a surface 
to be plated with a plating solution 
containing a quantity of dissolved gold, 
a dissolved hypophosphite reducing 
agent, a gold cyanide complexing 
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agent, and a quantity of undissolved 
gold cyanide in contact with the plat- 
ing solution. 


Conversion Coating — Aluminum 


U. S. Patent 2,976,193. Mar. 21, 1961. 
G. H. Pimbley, assignor to Purex 
Corp., Ltd. 


A process for producing a substanti- 
ally colorless chemically bonded coat- 
ing on an aluminum article, which 
comprises treating said article with an 
aqueous acid bath comprising a halo- 
gen-containing anion, an anion includ- 
ing a member of the group consisting 
of hexavalent chromium, molybdenum, 
tungsten and ferricyanide, a cation of 
the group consisting of zinc, cadmium, 
mercury, vanadium, chromium, man- 
ganese, iron, cobalt, nickel and copper, 
and an agent of the group consisting of 
a soluble thiocyanate, a soluble cyan- 
ate, thiourea, urea, cyanuric acid, thio- 
cyanuric acid, soluble sulfur- contain- 
ing compounds, soluble phosphorus- 
containing compounds, soluble ferro- 
cyanides, soluble divalent and trivalent 
chromium compounds, hydro-quinone, 
quinhydrone hydrazines, and 
forming a substantially colorless con- 
version coating of high corrosion re- 
sistance, the pH of said solution being 
about 1.5 to about 3.5. 


Leveling Nickel 


U. S. Patent 2,976,225. Mar. 21, 1961. 
D. G. Foulke, W. B. Stoddard, Jr., O. 
Kardos and W. B. Kleiner, assignors 
to Hanson-Van Winkle-Munning Co. 


A process for producing a corrosion- 
resistant nickel electrodeposit substan- 
tially smoother than the basis metal to 
which it is applied which comprises 
electrodepositing nickel from an aque- 
ous acidic solution of at least one 
nickel salt at a temperature in the 
range from about 135°F. to about 
180°F. and at a pH from 3.0 to 4.5 
while maintaining a saturation concen- 
tration of 3-bromocoumarin in the so- 
lution. 


Conversion Coating — Zirconium 


U. S. Patent 2,977,204. Mar. 28, 1961. 
D. W. Shannon, assignor to the United 
States of America 


A method for improving the corro- 
sion resistance of zirconium compris- 
ing immersing it in a first solution con- 
taining 39% by volume of 70% con- 
centrated nitric acid, 4% by volume of 
48% hydrofluoric acid and 57% by 
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volume of deionized water; then rins- 
ing it in a second solution containing 
15% by weight of Al(NOs)39H,O 
and 0.1 to 1.0 normal in nitric acid; 
then rinsing it in tap water and then 
rinsing it in deionized water. 


Spray Gun 


U. S. Patent 2,976,392. Mar. 21, 1961. 
R. Wabnitz 


A heated spraying apparatus. 


Vitreous Enameling 


U.S. Patent 2,977,241. Mar. 28, 1961. 

E. M. Oliver, H. P. Tripp, L. E. Fussell 

and F. L. Michael, assignors to General 
Electric Co. 


The method of treating a steel sur- 
face for application of a single finish 
coat of enamel which comprises the 
steps of cleaning said surface by means 
of an alkali cleaning solution, pickling 
the cleaned surface by means of a hot 
solution containing from 10 to 30 per 
cent phosphoric acid and having a 
controlled ferrous ion content of from 
0.01 to 1.0 per cent by weight and a 
ferric ion content of from 0.05 to 3.0, 
to remove from the surface from 1.5 
to 3.0 grams of iron per square foot 
of exposed surface, washing the 
pickled surface with a weak alkaline 
solution to remove therefrom phos- 
phate coating formed during pickling 
of said surface, subjecting said washed 
surface to the action of a hot nickel 
sulphate solution containing from 1 to 
4.0 ounces per gallon NiSO,7H.O and 
6.001 to 0.03 per cent by weight of 
phosphate ions until there is obtained 
on said surface a nickel flash coating 
between 0.02 and 0.35 gram per square 
foot of surface, rinsing the nickel coat- 
ed surface with an alkaline neutraliz- 
ing or inhibiting solution and then 
with clear water before drying said 
surface in preparation for the applica- 
tion of a one-coat porcelain enamel. 


Chemical Copper Plating 


U.S. Patent 2,977,244. Mar. 28, 1961. 
S. E. Kay and R. J. Ball, assignors to 
Pilkington Bros., Ltd. 


A method of depositing a protéctive 
layer of metallic copper on a silvered 
mirror, which comprises separately 
spraying an aqueous solution of a com- 
plex cuprous salt and an aqueous acid 
solution simultaneously towards the 
silvered surface so as to mix the two 
sprayed solutions and thereby deposit 
a layer of metallic copper thereon. 
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Bright Zinc Bath 


R. O. Hull & Co., Inc., Dept. MF, 
Rocky River, Ohio. 


Applied to items in a wide range of 
sizes and shapes, under various en- 
vironmental conditions, ROHCO 503 
has performed with top efficiency in 
both still and automatic tank and bar- 
rel plating. It is reported to produce 
exceptionally uniform, high-quality de- 
posits. In conduit boxes and items hav- 
ing deeply recessed areas, corners, 
crevices, seams, internal threads, etc.. 
the brightener demonstrates strong 
throwing power to quickly produce 
uniform plate thickness and quality in 
hard-to-plate areas, it is claimed. It 
offers widest latitude of all tested, for 
tolerating extreme conditions, extended 
range of current densities, higher op- 
erating temperatures, bath composi- 
tions, etc. This unique stability per- 
mits important cut backs in processing 
time and practically eliminates rejects 
due to substandard plating. 

A high-concentrate, true liquid, the 
brightener is diluted extensively for 
use in large installations. It may be 
introduced to solution generously with- 
out danger of chemical over-sensitivity, 
unbalancing baths or wasting ingredi- 
ents. It is available in 5 and 55 gallon, 
non-returnable drums. 


Reinforced Plastic Pressure Pipe 


Ceilcote Co., Dept. MF, 4844 Ridge 
Road, Cleveland 9, Ohio. 


A standard line of corrosion-proof 
Duracor reinforced plastic pressure 
pipe, capable of withstanding pressures 
up to 100 psi at temperatures as high 
as 250°F., is available in 10- and 20- 
foot lengths and is furnished in fiber- 
glass mat and cloth construction. Wall 
thickness ranges from 5-inch, 
depending on pressure and temperature 
requirements. The company will con- 
tinue to offer custom-fabricated pres- 
sure pipe to meet customer specifica- 
tions. 

The company also has announced 
the availability of standard joining 
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kits comprising all necessary materials 
for field joining. Special bulk kits are 
available for larger installations. 


Gold Recovery Unit 


Precious Metals Recovery Corp., 
Dept. MF, Nutley, N. J. 


Aurion-X Gold Resin Reclaim is a 
fluid handling station utilizing twin- 
connected, clear lucite columns 
“charged” with PM/79 resins. It re- 
portedly will remove over 97% of the 
gold present in either alkaline or acid 
solutions in one pass, even from “open- 
end” cascade rinse systems. The resins, 
which have a capacity of up to 30 troy 
ounces, absorb gold heretofore im- 
practical to recover because of only 
trace amounts found in rinsing sys- 
tems, 

When saturated, the lucite cartridges 
can be returned intact for processing 


METHODS, MATERIALS 
AND EQUIPMENT FOR METAL 
FINISHING INDUSTRIES 


NEW 


as part of the reclaim-refine “package.” 
Stand-by cartridges are said to be eas- 
ily fitted to the unit, avoiding any in- 
terruption in reclaim-processing while 
original chamber contents are being 
refined, 


Bright-Nickel Process 


Metal & Thermit Corp., Dept. MF, 
Rahway, N. J. 


A new Watts-type bath, that can be 
used with either air or mechanical agi- 
tation, gives high-brilliance deposits 
with excellent brightening rates and 
outstanding chromium receptivity. 

Identified as Bright-Nickel 30-W, 
the new process offers excellent nickel 
deposition control on a wide basis- 
metal range. Stability of addition 
agents is assured over the 3.5 to 4.5 
preferred pH range, even under vary- 
ing operating conditions. 

Nickel sulfate, nickel chloride, boric 
acid and organic addition agents make 
up the solution. Rolled or cast 99% + 
carbon-type nickel anodes are recom- 
mended. Plating bath composition de- 
pends on cathode current density, type 
and finish of basis metal, deposit thick- 
ness and article to be plated. 

Organic addition agents include 
Agent A-3 which contains a_ stable 
brightening material for mirror-bright, 
ductile deposits. Agent A-5 acts to 
promote maximum brilliance and duc- 
tility, while addition agents Y-11 or 
Y-15 inhibit pitting. 


Platinum Plating Bath 


Technic, Inc., Dept. MF, P. O. Box 
965, Providence, R. I. 


Pore-free deposits above 0.0001 inch 
can be plated easily with Platinum 
T.P., it is claimed. The bath is re- 
markably stable over broad operating 
conditions, and porosity is negligible 
even for deposits only 0.000050” thick. 
Because of its brightness, hardness, 
and the inherent properties of plati- 
num, it is also extremely well suited 
for use as an electrical contact surface. 

The new product is supplied as a 
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PLATE 
NICKEL 


NICKEL 


¢ Without Current 
¢ Without Blistering 
Non-Fuming 


An ACTIVATOR Pius! 


Activates Steel, Zinc Base, Diecast Copper, Brass, Bronze and Aluminum 


Alkaline Deruster 

Dissolves Oxide Formed on any Base or Plated Metal 
Eliminates Handling Strong Acids 

Eliminates Heating Problems 


Many Additional Uses and Special Features* 


*Send Coupon Below For Full Details 


DURA-BRITE CHEMICAL PRODUCTS, INC. 
P.O. Box 82- Farmingdale, Long Island 
Phone: MYrtle 4-4114 
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ready-mixed liquid concentrate. The 
bath, containing only the platinum 
complex, is described as exceptionally 
easy to control. The metal is plated 
from an acid bath at low temperature. 
There is no gassing at the cathode and 
therefore no possibility of gas pitting. 
Hardness of the deposit is 450 Vickers. 


Plating on Aluminum 


Enthone, Inc., Dept. MF, 442 Elm 
St., New Haven 8, Conn. 


A new simplified method of plating 
on aluminum utilizing a dilute zincate 
solution, Alumon “D” is made up at 
a concentration of only 1 lb./gal. Com- 
pared with the viscous 4 to 5 lb./gal. 
conventional zincate bath, it is easier 
to make up; is freer rinsing; penetrates 
more readily into grooves, blind holes, 
and screw threads; reduces dragout: 
and carryover of zincate 
into subsequent plating baths. 

Used after cleaning and acid dip- 
ping, the bath simultaneously activates 
the aluminum and deposits a_ thin, 
dense, uniform zinc film. This film can 
then be electroplated with copper, 
nickel, or other deposits with excellent 
adhesion. Immersion times vary from 
15 sec. to 2 min. at room temperature. 

The product is available as a pow- 
der or as a liquid concentrate, which 
may be used interchangeably, and 
either product, when used at recom- 
mended concentration, will produce a 
concentration of 1 lb./gal. of dissolved 
salts. 


minimizes 


Control for Plating Rectifiers 


Dresser Electric Co., Dept. MF, 2705 
Wight St., Detroit 7, Mich. 


A new automatic average current 
density control for plating applications 
approaches, as nearly as possible, true 
automatic control on continuous pro- 
duction operations where racks have 
approximately the same area. 

This control incorporates ammeter, 
voltmeter, automatic - manual switch, 
raise-lower push-buttons and average 
current density controls. Controls may 


be furnished integral with the rectifier 
or for remote operation. 


Polishing Comparator Machine 


Murray-Way Corp., Dept. MF, P. O. 
Box 180, Birmingham, Mich. 


Ideal production speeds, work pres- 
sures, and feed rates for polishing and 
buffing operations may be accurately 
determined in advance of actual pro- 
duction runs by a new, friction-free 
comparator machine. The versatile 
unit may also be used to test work 
wheels, horsepower usage, bufling and 
polishing compounds, and production 
parts or materials to assure that they 
meet standard specifications, 

A specially designed conveyor moves 
the sample materials past a scouring 
head and three buffing heads. Wheel 
pressure is adjustable and _ entirely 
friction-free. Once wheel pressure is 
selected, it remains constant. Since ma- 
chine inertia and drag are eliminated, 
the control panel readings are exact 


and dependable. Spindle torque and 
wheel pressure may be quickly and 
accurately determined. The scouring 
head uniformly roughens the surface 
of sample materials for re-use in the 
testing. 

Heads are adjustable horizontally 
across the conveyor in a 5” range. 
Elevation may be screw-thread adjust- 
ed in an 8” range, and vertical float 
has a 6” range. Heads may be angu- 
larly positioned up to 45° either side 
of center in a horizontal plane. 

The machine also features selective 


pneumatic wheel lift-off, adjustable 
conveyor speed, and swing-out of 
scouring head when not required. 


Floor space requirement is 514’ by 15’. 


Spatter Spray Unit 
Binks Mfg. Co., Dept. MF, 3140 
Carroll Ave., Chicago 12, Ill. 


A new spatter spray unit designed 
for two-color spray applications con- 
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sists primarily of a Model 19 spray 
gun connected to two paint cups (either 
one-quart or two-quart sizes are avail- 
able), an air adjusting valve, and the 
necessary hoses and fittings. 

Different color paints are contained 
in each cup. Both colors flow in sepa- 
rate hoses to the spray gun where they 
are mixed just prior to being sprayed. 
A special double-fluid gun connection 
has been designed to fit on the spray 
gun. Controlled mixing inside the 
spray gun head insures the proper 
finished appearance. 


Floor Coating Primer 


Corrosion Engineering Prods. Deovt., 
Pennsalt Chemicals Corp., Dept. MF, 
Natrona, Pa. 


A primer for floor coating, which 
can be used on damp concrete surfaces, 
is being marketed under the name of 
Penntrowel Damp Surface Primer. It 
helps assure firm bonding in many 
cases where surfaces are believed to be 
dry, but actually contain some mois- 
ture. The new primer can be applied 
with a stiff brush after normal clean- 
ing of the surface. 

The primer is a two-component, 
semi-viscous, amber-colored liquid 
with a bonding strength greater than 
concrete, brick, or wood. Compatible 
with other Penntrowel resin products, 
it is resistant to acids, alkalies, oils, and 
solvents, and offers thermal shock re- 
sistance for floors subjected to sudden 
heat shocks, 

One gallon covers 100 to 150 square 
feet, depending on the roughness of 
the surface. It is completely stable in 
storage for long periods. 


Gold and Silver Cleaner 


Margar Mfg. Labs, Inc., Dept. MF, 
159 Marjorie Drive, Buffalo 23, N. Y. 


“Electrical Components Grade Sil- 
ver-Gold Cleaner” is specially formula- 
ted for use in the electronics, electrical, 
and associated metal finishing indus- 
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tries. It is a specialized product for the 
removal of tarnish or oxide discolora- 
tion on silver, gold and its alloys. 

The manufacturer states that the 
cleaner facilitates soldering, reduces 
contact resistance, improves appear- 
ance, is safe for all silver and gold, 
and can be used over and over. 

The cleaner is available in half gal- 
lons, gallons, and case lots. 


Dip Tanks for Hot-Melt Plastic 
Coating 


Fidelity Chem. Prod. Corp., Dept. 
MF, 470-474 Frelinghuysen Ave., 
Newark 12, N. J. 


Circular tanks are available in 
capacities from one pint to five gallons. 
Capacities of the rectangular unit 
range from 0.1 gallon to 3 gallons. All 


tanks are air insulated to give maxi- 
mum efficiency at minimum operating 
cost, and are finished in black wrinkle 
enamel. 

They are equipped with adjustable 
thermostatic controls which allow for 
automatically controlled working 
temperatures throughout all parts of 
the tanks. A special cast aluminum 
construction, combined with uniform 
heat distribution, prevents burning. 


Bonded Graphite Coating 


Superior Graphite Co., Dept. MF, 
33 So. Clark St., Chicago 3, Ill. 


Slip-Plate is a new, bonded graphite 
coating which comes in liquid form 
and can be brushed, sprayed, or rolled 
onto metal or wood quickly and easily 
to protect against rust, weather, acids, 
alkali, salts, etc. It air-dries in 10 to 
15 minutes to provide lubrication and 
protection for long periods of time, 
according to the manufacturer. 
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It comes in two consistencies: No. 1 
for heavy duty coating, containing 
larger particle-sized graphite, leaving 
a coating of approximately 7 mils in 
thickness; and No. 2, containing a 
finer size natural graphite, leaving an 
average film of 4 mils in thickness. The 
lubricant is available in one quart, one 
gallon, and larger containers. 


Vertical Sheet Polisher 


Acme Mfg. Co., Dept. MF, 1400 E. 
Nine Mile Road, Detroit 20, Mich. 


A new versatile, high production 
vertical polishing and buffing machine 
simultaneously finishes both sides of 
flat, angular or irregular shaped parts. 
The machine can accommodate parts 
up to 48 inches long and 36 inches 
wide. Length can be incrementally ad- 
justed for parts under 48 inches in 
length. If parts to be finished are 18 
inches or less in width, two or more 
parts may be finished at the same time. 
If only one side of the part requires 
finishing, parts such as flat sheets can 
usually be placed back-to-back, thus 
permitting a 100 per cent production 
rate increase. 

Basically the machine consists of a 
working head that carries the fixtures 
and reciprocates the work vertically 
and horizontally between two rotating 
abrasive or buffing rolls. The part is 
reciprocated horizontally to eliminate 
any possibility of streak marks on the 
part. 

The machine occupies a floor space 
of approximately 9’ by 4’ and varies 
in height from 6’ to 12’. One man can 
usually operate a number of these 
machines at the same time particularly 
when several machines are connected 


by the conveyor system for a series of 
finishing operations. 
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in-process 


When rust puts a “Stop-Order’’ on your 
production, what do you do? Where in 
your production line do you look for the 
cause? How do you find *he right answer 
.. quickly? 


@® Send for the new Magnus Rust Con- 
trol Data File now — it can help you to 
increase your knowledge of rust . . . its 
cause and solution. 


@ At the first sign of rust troubles, 
call your local Magnus Man (we'll give you 
his name, address and phone number). 
He’s a specialist whose knowledge and 
experience in both cleaning and rust pre- 
vention can provide the answer to your 
rust problem. 


Use coupon below to take the first step. 


CHEMICAL COMPANY INC. 


11 South Ave., Garwood, N. J. 
Please send FREE Rust Control Data File. 


Company 


Position 


Address 


City State | 
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Vibratory Finishers 


Minnesota Mining and Mfg. Co., 
Dept. MF, 900 Bush Ave., St. Paul 6, 
Minn. 


Vibrotohone finishing barrel. 


The Honite Vibrotohone barrel is 
equipped with variable speed drive 
and motor to give the operator simul- 
taneous control of frequency and de- 
gree of vibration. Vibration, rotation, 
and vibration with rotation are pos- 
sible. This versatility permits handling 
many finishing jobs in sequence with- 
out reloading the barrel. Simultaneous 
rotation and vibration produce super- 
fine finishes. 

The unit, which has no springs, is 
supported by revolutionary rubber 
mounts. Vibration is caused by an ex- 
clusive eccentric drive principle. Be- 
cause of the unique suspension and 
drive system, the unit is claimed to 
require less horsepower to operate, 
compared with similar equipment. The 
barrel is detachable. 

A longer service life, plus finer fin- 
ishing of a wide range of surfaces, are 
features of the new Vibrahone finish- 
ing tub. Rubber mounts, instead of 
springs, and an exclusive eccentric 
drive principle retain more than 98% 
of the generated vibrating force inside 
the tub, it is stated, and service life is 
extended because frame and floor vi- 
bration is negligible. 


Vibrahone finishing tub. 


The rubber lined tub is detachable 
and tilts for easy draining. All moving 
parts are guarded. A streamlined wir- 


ing design saves installation time and 
floor space. 


Vapor Degreaser 


Acra Electric Corp., Dept. MF, 9901 
Pacific Ave., Franklin Park, Iil. 


Reported to clean 100-125 lbs. of 
metal parts per hour, the Acrawatt 
Speedegreaser, Series D-2, is designed 
to operate on the principle of vaporiza- 
tion and condensation of the perchlor- 
ethylene solvent on greasy parts or 
sub-assemblies suspended in a metal 
mesh basket holding 50 lbs. of parts 
in the solvent vapors. Also, it can be 
used, if desired, as a convenient means 
for dip or immersion processing of the 
parts in solvent fluid before the vapor 
treatment. 

Vapor is formed by heating 4 gal- 
lons of solvent in the 18” diameter 
drum by means of a “wrap-on” electric 
band heater, which operates on 115 


or 230 V. A.C. and is controlled by a 
snap-action thermostat. The heating 
element, thermally insulated and pro- 
tected by a metal sheath, is rated at 
2500 watts and gives rapid recovery. 


Wire Rack 


W. E. Pipkorn Mfg. Co., Dept. MF, 
2211 West County Road D, St. Paul 12, 
Minn. 

The Versitree-Six is a new, all-steel 
wire rack, of spider design with six 
“spider-leg” hooks projecting horizon- 
tally from the center staff. Hooks are 
made of 0.105 high-carbon spring steel 
wire. The center staff has a large hook 
at the top and an eye at the bottom for 
optional suspension of another rack 
below it. 

The spider design encourages paint 
economy, using some of the overspray 
to advantage. The rack is easy to load 
and unload. Center staff of the rack 
is 6 inches long. Hooks may be ordered 
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in standard 4-inch or 6-inch radius or 
in custom lengths. 


Wet Blast Unit 


Pressure Blast Mfg. Co., Inc., Dept. 
MF, Manchester, Conn. 


Measuring 50” wide by 40” deep by 
75” high, those areas of the Model A- 
45, manually-operated wet blast cabi- 
net in contact with abrasive slurry are 
fabricated of stainless steel. Skirting is 
fabricated of galvanized metal. Two 
double-thickness side work loading 
doors provide 30” by 30” access to the 
interior of the cabinet which offers in- 
ternal working area measuring 50” 
wide by 36” deep by 40” high. 

The unit 45 incorporates a heavy 
duty, over-rated blower for mist evac- 
uation, large viewing window with 
fluorescent lighting and window wash 
device, elliptical armports with arm 
rests providing gauntlets for maximum 
operator comfort and freedom, knee- 
operated controls, and special 2-bay, 
caster mounted settling basin to aid 
in changing abrasive. The hopper, 
where abrasive and water are con- 
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the suspending of the abrasive in the x S 
water. 
The optional Rollo Table is mounted -: Fee: 
to the left of the cabinet and bolt at- . 
tached. Measuring 54” wide by 40” 
deep by 34” high to the top of the 
table, the unit incorporates inverted 
angle iron tracks which run into the 
cabinet and a plastisol-coated, expand- 
ed metal rotary table fitted on a sealed 
bearing, mounted in turn on a carriage 
with machined wheels. The area be- 
neath the rails on the outside of the 

cabinet features a rinse facility. 

The unit includes an exclusive high 
velovity blast system, as well as a regu- 
lar velocity system operating on the 
aspiration principle. The version of 
the cabinet incorporating only the reg- 
ular velocity system has been designa- 


ted Model AA-45. 


Barrel Finishing Units 
Baird Machine Co., Dept. MF, 1700 ‘. MISSILE CLEANING TOWERS AT DOUGLAS 
Stratford Ave., Stratford, Conn. 


FULL-FLEDGED PARTNERS 
IN AMERICA’S VITAL 
AEROSPACE PROGRAM 


Detrex know-how and superbly designed prod- 
ucts are being supplied to the Aerospace 
Industry in constantly increasing amounts. 


Practically every major industry in the country 
has benefited from the marked superiority of 
Detrex chemicals, equipment and service. 


Here is a combination of facilities and services 
unequalled in its field. 


New, improved versions of the iz There is only one Dewex—a single, quality 
“Electratilt” and “Hydratilt” barrel May §=6 source for all your metal cleaning requirements. 
finishing units are essentially identical, ' 
possessing the same basic specifica- 
tions and work capacities. The former a 
model incorporates a manual hydraulic , Perm-A-Clor NA (trichlorethylene) Vapor Generators 
device for raising and lowering the - «2 Solvent Degreasers 
barrel while the latter, as the name im- 7 4 Ultrasonic Equipment 
plies, is provided with power titling. ey Aluminum Treating Compounds 
The units tilt from 40° above the iv: Alkali and Emulsion Cleaners 
horizontal to about 35° below the Rust-Proofing Materials 
horizontal. ; 

Both units require minimum floor 
space and feature a high degree of 
safety and convenience for the opera- 


tor. The number of moving parts and CHEMICAL INDUSTRIES, INC. 


controls has been reduced and adjust- ae. e. © BOX 501, DEPT. MF-761, DETROIT 32, MICH. 
ments required simplified. Both barrels 4 é Pa 


can be fitted with a full range of 
barrels of different size, shapes and 


Write today for detailed information on 
our products or services. 
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materials, including the standard 
wooden barrel, cast metal barrel, bottle 
barrel and others. Work load capaci- 
ties range from 500 lbs. to 815 lbs. de- 
pendent upon barrel selection, 


Vibratory Finishers 


Abrado Finish Corp., Dept. MF, 
1750 Elizabeth Ave., N.W., Grand 


Rapids, Mich. 


A new line of vibratory finishing 
machines manufactured by Jackson 
Vibrators, Inc., Ludington, Mich., has 
been introduced in sizes from 1/10 to 
20 cu. ft. capacities. 

Vibrado finishers feature full radius 
roll-over tub design for most effective 
contact area, compact cut-back hous- 
ing design for space saving, full 180° 
tilt for easy unloading, lower overall 
height for loading and unloading con- 
venience, and controlled orbital flow 
pattern with synchronous vibration to 
provide improved finishing at greatest 
speed. The units require no special 
flooring for installation, operate quiet- 
ly when mounted directly to plant 
floor. 


Polishing Belt and Wheel 
Lubricant 


Grav-i-Flo Corp., Dept. MF, Sturgi-, 
Mich. 


Belt-Life, a new compound devel- 
oped for cleaning abrasive polishing 
belts and wheels, contains an ingredi- 
ent which extends the life of the belt 
or wheel by cleaning the abrasive sur- 
face, by preventing it from loading 
with metal, and by maintaining its 
high cutting efficiency. It also lubri- 
cates the abrasive surface, enabling it 
to produce finer finishes. Due to the 
faster rate of cut produced by the 
clean abrasive surface, it is possible to 
use a finer grit belt and produce a 
smoother surface without the use of 
a grease stick. 

The lubricant can be applied with 
a brush, swab or spray while the belt 


or wheel is operating at normal speed. 
The flash point is 265°F. by closed 
cup test. 


Plastic Caps & Plugs” 


S. S. White, Industrial Div., Dept. MF, 
10 E. 40th St., New York 16, N. Y. 


A new, General-Purpose (GP) line 
of plastic protectors for all threaded 
and non-threaded parts is available in 
a range from 14” to 214”. 

Made of tough, low-cost, non-shred- 
ding elastic polyethylene, they provide 
complete protection to parts during 
shipping, storage, and manufacturing 
operations, The versatile new protector 
can be applied to machine screw 
threads (male and female), pipe 
threads (male and female), and tub- 
ing (both ID and OD). 

The new plastic formulation used 
in the protectors is highly resistant 
to acids, alkalies, caustics, petroleum- 
based products, and most common 
solvents. Elastic polyethylene has ex- 
cellent temperature stability from —95 
to 175°F., with high dimensional sta- 
bility. It has the chemical properties of 
conventional polyethylene, plus the 
additional flexibility of elastomeric 
vinyl. It will not affect cadimum or 
other plating. 


Automatic Airless Spray Gun 


Gray Company, Inc., Dept. MF, 
1061 Sibley St. N.E., Minneapolis 13, 
Minn. 


An automatic airless spray gun, es- 
pecially designed for efficient indus- 
trial assembly line painting, the 
“Golden” spray gun handles a wide 
range of viscosities and is air-triggered 
for positive shut off, without leaks and 
spitting, whenever the air supply is 
released. 

Its functional economy permits con- 
centration of spray pattern from 2 to 
20 inch widths. Heavy duty, easy-to- 
clean design makes it excellent for con- 
veyorized finishing operations. 


All inside parts, tips, and the screen 
assembly are interchangeable with 
those in the firm’s hand gun. 
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Ultrasonic Cleaning Unit 


Ultrasonic Industries, Inc., Dept. 
MF, Engineers Hill, Plainview, N. Y. 


The diSONtegrator System Eighty, 
guaranteed for five years, features a 
broad band frequency modulated cir- 
cuit which eliminates the need for 
automatic tuning as found in much 
higher priced equipment. The genera- 
tor is rated at 120 watts average 
power—480 watts peak power output. 
Fused for 5 amp., the generator oper- 
ates from 117 volt-50/60 cycle line 
current. A 220 volt-50/60 cycle export 
model is available at slight additional 
cost. 


The 1% gallon capacity cleaning 
tank features a working compartment 
measuring 12” long x 6” wide x 6” 
deep. A 9” deep tank is also available. 
Integral with the tank is a transducer 
which converts electrical energy from 
the generator into 90,000 cycle sound 
waves. 


Stripper For Photo Resist 


Shipley Co., Inc., Dept. MF, Walnut 
Park, Wellesley 81, Mass. 


A new, improved cold stripper for 
removing photo resist from printed 
circuit boards and chem-milled parts, 
Stripper 77 works quickly, eliminates 
coagulation problems and offers sub- 
stantial cost advantages to the user. 

It softens photo resist, including 
KMER, KPL and KPR, until the bond 
is broken between the metal and the 
photo resist coating. The loosened re- 
sist then can be washed away with a 
pressure spray rinse. Coagulation prob- 
lems normally caused by removed KPR 
Dye are eliminated because the dye is 
dissolved and the solution remains 
clear, The stripper is used at room 
temperature. 

The stripper concentrate is diluted 
by adding 5 parts of a low-cost solvent. 
Trichloroethylene or monochloroben- 
zene are recommended for fastest strip- 
ping action; other solvents may be 
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used. The solution is not viscous. Con- 
sequently, drag-out is minimized and 
the solution rinses freely from printed 
circuit holes. Small additions of con- 
centrate will replenish the solution for 
extended use. 


Water-Reducible Enamels 


Martin Varnish Div., U. S. Paint Co., 
Dept. MF, 2101 Singleton, St. Louis 3, 
Mo. 


The new Saf-T-Enamel line is claim- 
ed to furnish a tough, flexible, adhe- 
sive film when baked at conventional 
baking cycles. Gloss and color are com- 
parable to top quality conventional sol- 
vent systems, commonly used in in- 
dustry today. 

There is absolutely no fire hazard 
present since water is the only solvent 
used, and the coating is presently be- 
ing applied on production lines by 
electrostatic or conventional hot or 
cold spray. The enamel is available in 
all colors, various gloss finishes and in 
metallics. A bronzing liquid on vehicle 
to be used with bronze powders is 
also available. 


Sheet Polishing Machine 

Yates-American, Dept. MF, Beloit, 
Wis. 

Model S-101 is a high production 
automatic machine especially designed 
for producing superior finishes on 


sheet type materials. The polishing op- 
eration is accomplished with an oscil- 
lating and rotating wheel-drum made 
of abrasive impregnated nylon. Se- 
lected grade of abrasive, variable os- 
cillating motion of the drum, and ad- 
justable feed rate provide the broad 
range of conditions with light abra- 
sive action, to produce the most de- 
sirable precision-controlled finishes at 
the highest production rates and low- 
est costs. 

The abrasive wheel-drum is_posi- 
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To Keller Manufacturing Co., Inc., it means a savings of nearly 
$50 a day in finishing costs on leaf rakes. And, theirs is a com- 
paratively small plant operation. 

Before moving into their new plant, this St. Louis manufac- 
turer of Sweep-Easy lawn and garden tools investigated and tried 
out various finishing equipment. They chose Ransburg No. 2 
Process to do the job because they found that only the Ransburg 
Electrostatic Hand Gun could give them the desirable increase 
in production—with improved quality—and at lower cost. 


PRODUCTION IS NEARLY DOUBLED 
QUALITY OF FINISH IS IMPROVED 


With the Ransburg Hand Gun, Keller’s daily painting prodution 
of leaf rakes nearly doubled what they were formerly getting 
with air hand spray. And, where they used to get only 168 rakes 
per gallon of paint, they now get 426 per gallon—over 2 14 times 
as many—actually an increase of over 150% in paint mileage. 
With the unique “wrap-around” feature, electrostatic is im- 
proving the quality, providing a complete, uniform coating over 
all areas—even on the tine edges. 


NO REASON WHY YOU CAN'T DO IT, TOO! 


See how the Ransburg Electrostatic Hand Gun can save time... 
paint .. . and cut costs in YOUR finishing department. Or, if your 
production justifies, it'll pay you to investigate Ransburg's automatic 
electrostatic spray painting equipment. Write for our No. 2 Process 
sa brochure which shows numerous examples of modern 


production painting in both large and small plants. 


RANSBURG Electro-Coating Corp. 


Box 23122, Indianapolis 23, Indiana 


Affiliates in AUSTRALIA « AUSTRIA ¢ BELGIUM « DENMARK « ENGLAND e FRANCE « FINLAND « GERMANY 


HOLLAND ITALY NORWAY e SPAIN SWEDEN BRAZIL SOUTH AFRICA and NEW ZEALAND 
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tioned over the work for maximum 
ease of adjustment. The drum is 
quickly and easily removed for chang- 
ing grade or renewing the abrasive. 
Lowering and raising of the drum by 
actuated air cylinder is controlled by 
an automatic sensing device, providing 
precision abrasive-to-stock contact. Os- 
cillation of the drum is infinitely var- 
iable from 0 to 200 oscillations per 
minute with 34” lateral movement. A 
built in dresser makes it easy to dress 
the abrasive for trueing or cleaning. 
Feed rate ranges from 20 to 69 f.p.m. 
Two machine models accommodate 
widths of stock to 51” and 61” in 
thicknesses up to 3”. 


Ultrasonic Cleaning Unit 


McKenna Labs., Dept. MF, 2503 
Main St., Santa Monica, Cal. 


This small cleaner is a new, low 
cost unit in the Poly-Sonic series, and 
features the special concept of several 
simultaneous ultrasonic frequencies. 
This combination of frequencies brings 
about a degree of cleanliness hereto- 
fore unobtainable with a single fre- 
quency only, it is claimed 


The V-100 runs at 400 KC with 
overtones of other frequencies ranging 
down to 20 KC. 400 KC removes dirt 
particles down to 1 micron in size and 
penetrates into small crevices and re- 
cesses. The lower frequencies provide 
cleaning action required for larger dirt 
particles and provide cleaning on 
areas that are not accessible to high 
frequency because of shadowing. 

The container is a stainless steel 
tank with stainless steel cover; genera- 
tor and tank housings are finished in 
attractive blue anodized finish. 


Diaphragm Pump 


Edson Corp., Dept. MF, 378A S. 
Water St., New Bedford, Mass. 


This self-priming, diaphragm pump 
will handle virtually any material that 
will flow. It readily pumps liquids con- 
taining solids of any size or shape 
that can pass through the two-inch suc- 
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tion and discharge connections. It will 
carry any material which does not at- 
tack the rubber diaphragm or neoprene 
valves. The pump is completely self- 
priming, has a suction lift to 25 feet. 
Its capacity is 1800 gallons per hour. 

The working diaphragm is an extra- 
heavy duty ;%;” thick reinforced syn- 
thetic rubber product. Under average 
conditions of use, it will give between 
five and ten years of service. The in- 
take and discharge valves are of neo- 
prene, and the fittings are threaded 2” 
N.P.T., making it possible to connect 
the pump to suction hose, plastic pipe 
or iron pipe with standard couplings. 

The light-weight lever-action pump 
is manufactured in aluminum, bronze 
and stainless steel; weighing 1014, 
291% and 37 lbs. respectively. The head 
ring can be rotated to locate the handle 
in any one of three operating positions. 
The handle is galvanized steel, 32 
inches long and lifts out for easy 
storage. 

The 7146” x 1014” x 17” pump is 
furnished in two basic models, differ- 
ing only in the positioning of the 
inlet: either on the side or in the 
bottom of the base mounting. 


Surface Finish Tester 


Brush Instruments Division, Clevite 
Corp., Dept. MF, 37th and Perkins, 
Cleveland 14, Ohio. 


A new completely portable, transist- 
orized, battery-powered instrument for 
measuring surface finishes on metals, 
plastics. ceramics and organic materi- 
als, Model MS 1,000 Surfindicator per- 
mits precision measurements from one 
to 1,000 micro-inches. 

A new rugged pickup stylus capable 
of detecting variations of 144 microinch 
within the measurement range contains 
a transducer element which generates 
a current proportional to surface varia- 
tions. As the stylus tip is moved over 
a test surface, small deflections are 
transmitted through a viscous fluid 
coupler to the current generator inside 


the pickup. The pickup can be hand- 
held or mechanically driven with a 
motor-drive unit. Minimum diameters 
of curved surfaces that can be checked 
without using a skid holder are 1% 
inch for O.D. and ;'; inch for I1.D. The 
stylus tip consists of a 0.005-inch radi- 
us sapphire. 

Possible errors which might result 
from surface waviness as distinguished 
from roughness are eliminated by 
wave-length “cut-offs” which are ad- 
justable for the particular surface un- 
der test. Three cut-off wavelengths 
provided for different ranges of work 
are 0.030, 0.010 and 0.003 inch. 

Surface deviation from a mean line 
can be computed either by arithmetical 
averaging or root mean square modes 
in accordance with approved ASA 
standards. Surface finish measure- 
ments are read directly on the meter. 
A profile of the surface can be obtain- 
ed by connecting the output to a di- 
rect writing recorder through a jack 
provided on the back panel. 

A caliblock reference specimen with 
125 and 20 microinch roughness 
patches is also included with the unit. 
The instrument is calibrated to these 
precision reference standards with a 
simple screwdriver adjustment. Over- 
all size of the unit is 634 by 714 by 
5 inches. Power is supplied by two 
nine-volt batteries. 


Polyethylene Tote Barrel 


Delaware Barrel & Drum Co., Inc., 
Dept. MF, Box 1648R, Wilmington, 
Del. 


A new polyethylene “tote barrel” is 
available in 45 gallon and 25 gallon 
sizes, retaining all of the desired char- 
acteristics of polyethylene. It is com- 
pletely waterproof, light in weight, 
dent-proof and resistant to corrosion. 
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Take your choice 


Stevens Appoints Brown 

Frederic B. Stevens, Inc., announces 
the appointment of Roger J. Brown as 
a district manager. He will make his 
headquarters at the new office and 
warehouse at 597 Northland, Buffalo. 
Ni 


CORROSION PROOF” 
-DURACOR 


Alter two years in service 


LIGHT, STRONG DURACOR REPELS CORROSION BETTER 


Roger J. Brown THAN METAL . . . LASTS LONGER . . . COSTS LESS 

Mr. Brown has been a metal finish- Duracor reinforced plastic withstands attack from almost every 

a ing sales representative for the firm known solvent, alkali, reducing agent or oxidizing acid. It can 

since 1956. Prior to that time he was be sawed, drilled, filed or sanded . . . readily fabricated into 

employed at the Detroit office as co- pipe, duct, tanks, hoods, and other special equipment. High 

ondiniter-ef oll Sell. cetoinitic machine resistance to heat, flame, chemicals and abrasion makes Dura- 

and still tank equipment sales. cor ideal for severe corrosive service in the metalworking, 

He attended the University of De- textile, paper, food and chemical processing industries. Duracor 

troit, and during World War Il, | has a high strength/weight ratio . . . needs no exterior protec- 

tion. Installation is quick, easy and economical. Duracor is 

r ; ; fabricated exclusively by The Ceilcote Company, producers of 

American Buff Expands corrosion-proofing materials for industry for more than 30 years. 
Custom-Engineering Dep!. 


DURACOR PROCESS EQUIPMENT 


‘ 
American Buff Co., Chicago, has Tensile Strength p.s.i. (D638-S2T)* 11,000-15,000 
announced the expansion of the firm’s ASSISTANCE . . . BUILDS Flexural Strength p.s.i. (0790-49T)* .............. 20,000-30,000 
AND INSTALLS DURACOR Tensile Modulus of Elasticity 
custom-engineering department, estab- VENTILATING SYSTEMS Flexural Modulus of Elasticity p.s.i. ....................0.78-1.6-10¢ 
lished to provide recommendations AND PROCESS Coefficient of Linear Expansion ............ 9.5x10-6 in./in./°F, 
; oI and solutions to manufacturers having | EQUIPMENT TO CUSTOMER tMaximum Temperature (Exposure) 20000000. 500°F. 
special problems relating to the cut- | SPECIFICATIONS DURACOR VENTILATING EQUIPMENT 
ting, polishing, finishing and working | Tensile Strength p.s.i. (D638-S2T)* ........... -.--...8,000-12,000 


Flexural Strength p.s.i. (D790-49T)* .... ...14,000-22,000 
of metal surfaces. : Flexural Modulus of Elasticity p.s.i. 0.70-1.4x106 
Staffed with engineers experienced | Coefficient of Linear Expansion ............. 10.5x10-¢ in./in./°F. 
in all metal finishing processes, the 
| 


department is equipped with a modern | aassee= {th 


machine shop, and the newest testing W Please send me your catalog of DURACOR H 
and analytical equipment. : THE CO VENTILATING SYSTEMS H 
PROCESS EQUIPMENT 

Allied Research Products, Inc. CEILCOTE COMPANY TITLE 
Holds Sales Meeting CORPORATE COMPANY 8 
Selling In A Recession” was the : Cleveland 9, Ohio ADDRESS H 

‘ 

theme of the semi-annual Central Dis- : CITY. ZONE STATE H 
trict sales meeting of Allied Research 
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i CORROSION RESISTANT* : 
After six months in service | 
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OVERHEAD 


UNDER FOOT? 


precious-metal scraps, sweeps, solutions and shav- 
ings are a form of reducible overhead you may be neglect- 
ing simply because you regard them as mere shop wastes 
instead of the potential “buried treasure” they really are. 
Money hides in: 
Turnings, chips, shavings 
Anode ends 
Chemicals 
X-ray film 
Brazing alloy scrap 
Bimetals scrap 


Blanking scrap 

Filter pads 

Contact alloy scrap 

Coated plastics, glass, ete. 
Plating solutions 
Platinum-bearing materials 


Once you’ve collected your valuable wastes from under foot, 
you'll want to send them where you'll get highest returns. 
Handy & Harman has the well-earned reputation for getting 
the most out of refinings, regardless of form. Try us and see. 
And send for our Bulletin 24—it’s full of tips on how to 
turn trash into cash. 


HANDY & HARMAN 
850 Third Avenue, New York 22, N.Y. 
Refining Plants and Collection Stations: Bridgeport, Conn., CLear- 
water 9-8321 + Chicago, IIl., SEeley 3-1234 « Los Angeles, Calif., 
CUmberland 3-8181 + Providence, R. I., JAckson 1-4100 > CANADA: 
Toronto, EMpire 8-6171 


Seated (|. to r.) — H. Van Buren, C. Rielly, B. Hawhee, L. Camill, District Sales Manager, 

J. A. Cairns, Vice-President in Charge of Sales, R. Marce, W. Gross; standing (I. to r) — R. 

Clement, T. Smolinski, T. Richards, J. Horner, J. Wickering, R. Sweeney, G. DeCario, W. Ohst, 
R. Fenwick, J. Pollack. 
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Products, Inc., held recently in the De- 
troit-Leland Hotel, Detroit, under the 
direction of the district sales manager, 


L. J. Camill. 


Corigliano Elected President 
New Jersey Chapter A.LA. 


G. S. Corigliano 


G. S. Corigliano, advertising and 
marketing manager of the Sel-Rex Cor- 
poration has been elected president of 
the Association of Industrial Adver- 
tisers of New Jersey. 

Mr. Corigliano also teaches market- 
ing at Rutgers University. 


Free Course in Electroplating 


The course of study in electroplating 
given at the Fort Greene Evening High 
School, 29 Fort Greene Place, Brook- 
lyn 17, New York, will begin its Fall 
term on September 14, 1961. 

The session is divided into class- 
room discussion and laboratory experi- 
ments. The classroom topics will in- 
clude simple calculation, reading 
graphs, chemistry of the plating tank, 
pH, wetting agents, pitting, deionizing. 
The laboratory experiments will in- 
clude solution analysis, Hull cell stud- 
ies, anodizing. 

Registration will be held September 
6 and 7, 1961. Class sessions will com- 
mence Thursday, September 14, 6:45 
P.M. Classes will meet on Tuesdays 
and Thursdays from 6:45 to 8:15 
P.M., including about 6 Fridays. The 
term begins September 14 and ends 
January 30, 1962. Register with Mr. 
L. Serota in Rooms BW17 or 3E12. 


M&T Names Orden to Latin 
American Operations Post 


David B. Orden has been named 


manager of Latin American operations 
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for the International Division of Metal 
& Thermit Corp. In his new post, he 
will be responsible for the firm’s over- 
all development in the Latin American 
area. His headquarters will be in the 
company’s executive offices at 100 Park 
Ave., New York City. 


David B. Orden 

Mr. Orden joined the company in 
1956, when he was appointed special 
representative for Latin America. In 
1959 he was made a director of the 
Mexican subsidiary, Industrias M&T de 
Mexico S. A., a company in Monterrey. 
manufacturing zirconium silicate used 
in the opacifying field. 

Previously Mr. Orden held posts in 
metallurgical and chemical industries 
in Europe and South America. He is 
a graduate of the Niels Brock School 
of Business Administration of Copen- 
hagen, Denmark and the Institute Su- 
perieur de Commerce of Neuchatel. 
Switzerland. 


Barrett Chemical Appoints 
New Zealand Distributor 


Barrett Chemical Products Co., Inc., 
Shelton, Conn. has announced the ap- 
pointment of Hardie Trading Co. 
(N.Z.) Ltd., Auckland, N. Z. as a 
distributor of the firm’s sulfamate 
nickel plating process. Hardie has sup- 
plied and serviced the electroplating 
industry of New Zealand for the past 
25 years. 


Ultrasonic Industries 
Quadruples Facilities 


Ultrasonic Industries Inc., has re- 
located to Engineers Hill, Plainview, 
N. Y. The company’s new 18,000 sq. 
ft. facility on two acres is quadruple 
the space formerly occupied in Albert- 
son, Long Island, where it was founded 
in 1959. 
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Product: 99.75+% Pure 
Service: 100% Sure 


KEP COmTA;NER CLOSED 


SFC 
bata 


Every batch checked. Every can filled with a full weight of 
extra high quality 99.75+% Chromic Acid. Prompt delivery 
from ample factory and nearby distributor stocks. Why not 
order BFC Chromic Acid next time? 


BETTER FINISHES & COATINGS, INC. 


268 Doremus Avenue, Newark 5, N. J. 


2014 East 15th St., Los Angeles 21, Calif. 


National sales headquarters of the 
company as well as engineering and 
manufacturing departments are located 
in the new building. Robot Metalcraft 
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Corp., a subsidiary specializing in pre- 
cision sheet metal fabrication, is also 
integrated in the Engineers Hill opera- 
tion. 
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for long-lasting plating 


helps 


refining corporation 


Nive 


| 
TRIANGLE BRAND 
COPPER SULFATE 
NICKEL SULFATE 


TRIANGLE BRAND Copper and Nickel 
Sulfates help give you the hardness you need 
for long lasting plating. They have purity, uni- 
formity, solubility and high conductivity. 
This all around dependability does make a 
difference. Therefore we suggest that you 
specify Triangle Brand Copper Sulfate and 
Triangle Brand Nickel Sulfate for all of your 
plating work. Send today for the free booklet 
“The Use of Copper Sulfate for Copper 
Plating.” 

Phelps Dodge also offers SELENIUM and 
TELLURIUM. 


300 PARK AVENUE @® NEW YORK 22, NEW YORK 


Nadel Joins 
Metal Finishing Staff 


The publishers announce that Eu- 
gene B. Nadel has recently joined the 
advertising staff of METAL FINISHING. 
He was previously associated with the 
G. M. Basford Advertising Agency in 
New York and, prior to that, had held 
summer employment in the laboratory 
of the Udylite Corp., Woodside, L. L., 
N. Y. and the Vernon Plating Works, 
a subsidiary of Dejur-Amsco Corp., 
also of Woodside. Mr. Nadel is a 
resident of Queens, N. Y. and studied 
at the University of Rochester and 
Queens College, Flushing, N. Y., from 
which he graduated in 1959 with a 
B. A. degree in economics. More re- 
cently he attended the DeVilbiss School 


Eugene B. Nadel 


of spray painting in Toledo, Ohio. He 
is also. affiliated with the 244th Nike 
Ajax Missile Unit of the National 
Guard. 


O’Brien Joins Hubbard-Hall 


Harold J, O’Brien of Cranford, N. J. 
has joined the staff of Hubbard-Hall 
Chemical Co., Waterbury, Conn. as a 


Harold J. O'Brien 


metal finishing technical representa- 
tive. He will serve accounts throughout 
New Jersey with a complete line of 
metal cleaners, buffing and_burnish- 
ing compounds, strippers, metal spe- 
cialties, anodes and finishing equip- 
ment. Mr. O’Brien comes to the com- 
pany from the Udylite Corp., where 
he was New Jersey sales representative 
for ten years. Before that he had been 
in charge of plating and quality con- 
trol at the Brunswick Corp. of New 
York. Mr. O’Brien belongs to several 
professional societies including the 


Newark Branch of the A.E.S. 


Tuttle Named Diversey 
Division Manager 


C. E. Tuttle has been named manager 
of The Diversey Corp.'s Southwestern 
Division. He will supervise sales and 
sales promotion activities in all of 
Texas and New Mexico and in south- 
western Colorado. He joined the com- 
pany in 1945 and had been a district 
manager since 1950. 


Voltmann Appointed by 
MacDermid, Ine. 


Robert Voltmann has been appoint- 
ed product development manager by 
MacDermid Incorporated, Waterbury, 
Conn., manufacturer of metal cleaning, 
plating and finishing chemicals. He 
has been assigned to the company’s 
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research laboratory in the Waterbury 
plant. 

Mr. Voltmann previously was em- 
ployed for twelve years by Chrysler 
Corp. as a laboratory supervisor and 
a project engineer. 

Mr. Voltmann is the author of num- 
erous technical reports on metal fin- 
ishing subjects, many prepared while 


Robert Voltmann 


working in the Inorganic Finishing 
Laboratory at Chrysler. He has also 
disclosed ten ideas to the Patent Office, 
ranging from a new type high-voltage 
thickness tester to a new immersion 
nickel process. 

A former resident of Pontiac, Mich- 
igan and graduate of Wayne State 
University, Mr. Voltmann served dur- 
ing World War II as a Lt. j.g. aboard 
the U.S.S. Currier as engineering offi- 
cer. He is a member of the American 
Electroplaters’ Society. 


Michigan Chrome Acquires 
Allied Research & Engineering 


Michigan Chrome and Chemical Co., 

Detroit, announces the acquisition of 

Allied Research & Engineering Co. of 

Hollywood, Calif., a leader in the new 

technology of electroforming. The 

latter will continue in this field, adding 

other services as customer require- 
ments expand. 

Paul Harper, formerly west coast 
district manager for the Chemical Di- 
vision of the parent company, has been 
promoted to general manager of Allied, 
which will operate as a wholly owned 
subsidiary. 


Appointments at 
Deering Milliken 


Deering Milliken, Inc. announces the 
appointment of Earle R. Loomer, Jr., 
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SPECIALIZED 


The use of ion-exchange eliminates 
the need for dumping expensive 
phosphoric acid. Four years of suc- 
cessful experience in recovery of 
bright dip solutions enables us to 
make several recommendations, de- 
pending on particular conditions. 
Usually, we employ a cation ex- 
changer to purify the first rinse, 


Don? throw it away! RECOVWE Fe 


SHOWS HOW TO SAVE MONEY 


YOUR 
ALUMINUM 
BRIGHT DIP 
SOLUTION 


EXPERIENCE 


recovering phosphoric acid which 
has been carried over from the bath 
by dragout. Another treatment re- 
moves aluminum direct from the 
bath. The use of IWT ionXchange 
can not only improve the uniformity 
of your product through better qual- 
ity control in the plating, but also 
can be a very profitable investment. 


CONCENTRATED 


BRIGHT DIP SOLUTION 


PROCESS CAN BE USED IN SEVERAL WAYS 


The block diagram at the left 


PHOSPHORIC 


| evaronaror | 


H “ illustrates the general methods 
LCO-WAY of treatment suggested above. 
TANK oom TANK IONXCHANGER Actually, every installation pre- 

7K sents its own special problems 
MAKE-UP which IWT engineers are 

oF well-equipped to solve. So, con- 


sult your IWT representative for 
Specific suggestions. 


ILLINOIS WATER TREATMENT COMPANY 


840 CEDAR STREET 
ROCKFORD, ILLINOIS 


NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 
CANADIAN DIST.: Pumps & Softeners, Ltd., London, Ont. 


Armand A. Durante, Jr. 
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to the newly created position of mer- 
chandise manager, Carded Cotton Di- 
vision. Mr. Loomer’s activities will be 
concentrated on the development of 
new products, new market areas and 
long range planning for the mills of 
the division. 

Armand R. Durante, Jr., former 
manager of the Cleveland sales office, 
replaces Mr. Loomer as market man- 
ager, General Industrial Fabrics Dept., 
and will be responsible for sales of in- 
dustrial carded cotton fabrics, includ- 
ing buff wheel fabrics. 


Leveo Metal Finishers Expands 


Levco Metal Finishers has announc- 
ed expanded facilities by enlarging its 
jobbing operations through its subsid- 
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Formulated for use with 
practically all coating ve- 
hicles...for application by 
almost any coating method, 
Nacromer transforms or- 
dinary coating materials 
into eye-catching “sales- 
feature” finishes. 

Coating users, on the 
alert for something differ- 
ent to make their products 
stand out, will be inter- 
ested in Nacromer coatings 
because they are different 
. . . because they add un- 
usual beauty .. and, be- 
cause they’re easy to use. 

If you are looking for a 
new distinctive finish, why 
not try Nacromer? 


iary, Levco Automatics. With one plant 
operating at capacity in Astoria, N. Y., 
it has added another 30,000 sq. ft. in 
2 new plant in Woodside, N. Y. for full 
automatic copper, nickel, chrome, and 
brass plating. Milton Nadel, general 


manager, will assume charge and will 
coordinate operations within the two 
plants. It is stated that additional ma- 
chines for wire plating and strip anod- 
izing will be installed within a short 
time in the new plant. 


Kelley Named Director of 
Diversey Research Labs. 


The appointment of Dr. Maurice J. 
Kelley as director of research labora- 
tories has been announced by The Di- 
versey Corp. Before joining the firm 
he had served as director of the pro- 
ject coordination department and di- 
rector of industrial specialists labora- 
tories of Nopco Chem. Co., Harrison, 
N. J. He joined Nopco in 1936 as re- 
search chemist in the synthetic organic 
laboratory. 

Dr. Kelley earned the degree of 
doctor of philosophy in organic chem- 
istry in 1942 at the University of 
Pennsylvania. He also holds an MLS. 
degree in organic chemistry from 
Fordham University and an A.B. in 
chemistry from LaSalle College. Since 
1959 he has done additional graduate 
work in management and marketing at 
the Graduate School of Business Ad- 


. Maurice J. Kelley 


ministration, New York University. 
Dr. Kelley is a fellow of the Amer- 
ican Institute of Chemists, former 
chairman of the New York Chapter of 
AIC, and a member of the American 
Chemical Society, American Associa- 
tion for the Advancement of Science, 
The Chemical Society (London), and 
several other professional organiza- 
tions. In 1959 he received the Honor 
Scroll of the New York Chapter of the 
American Institute of Chemists. 


Allied Research 
Appoints Ostrander 


It has been announced by Allied Re- 
search Products, Inc., Baltimore, that 
Charles W. Ostrander has been ap- 
pointed to the post of technical assist- 
ant to the president. He has been as- 
sociated with the firm since its in- 
ception in 1941, and his most recent 


Charles W. Ostrander 
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position prior to his promotion was 
technical director. 

Mr. Ostrander is well known in many 
technical societies, including the Amer- 
ican Electroplaters’ Society, and is the 
author of a number of papers delivered 
before various A.E.S. and other groups. 


Laitsch Joins Conforming Matrix 


Charles Edlund (“Chuck”) Laitsch, 
for ten years metallurgist and man- 
ager of engineering of Grand Rapids 
Brass Co., has been appointed repre- 
sentative of Conforming Matrix Corp. 
for Western and Northern Michigan. 

Laitsch, who has an extensive back- 
ground in the painting of die castings, 
stampings and injection and vacuum 
molded products, has been identified 


Charles E. Laitsch 


with the activities of American Society 
for Metals, Society of Diecasting En- 
gineers, and American Society for 
Testing Materials. 

James Case, former vice-president 
and manager of Deco Tools, Inc., has 
also joined the sales and service staff. 

Mr. Case was one of the firm’s early 
employees, and was subsequently with 
the industrial finishing departments of 
Aluminum Model Toy of Detroit and 
H. A. Silverstone of California. 


Scholarship Program for 
Graduate Study 


A new research scholarship pro- 
gram, providing engineers with the 
opportunity for graduate study in metal 
cleaning operations and processes, was 
announced recently by its joint spon- 
sors, Phillips Mfg. Co. of Chicago, 
manufacturer of metal cleaning equip- 
ment, and Diamond Alkali Co. of 
Cleveland, a leading producer of 
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chlorinated solvents and chemical prod- 
ucts. 

The scholarship will be awarded on 
a yearly basis, and will provide special 
funds and assistance for research study 
at the University of Pittsburgh. Long 
active in internal and external research 
programs, the two firms will continue 
the scholarship fund indefinitely to 
complete a long range investigation of 
degreasing equipment, solvents and 
methods; the chemical and physical 
changes occurring to chlorinated sol- 
vents, perchlorethylene and _trichlor- 
ethylene, during the actual degreasing 
process with periodic reports on case 
histories of the more interesting and 
complex problems. 

The first year’s scholarship was 
awarded to Richard C. Fullerton. 


Richard C. Fullerton 


Mr. Fullerton received his B. A. in 
Chemistry from Kenyon College, and 
served with the United States Air Force 
in Japan. 


Diamond Alkali Co. 
Promotes Everson 

Promotion of Howard E. Everson to 
director of research, Diamond Alkali 
Co., was announced recently. He will 
succeed Thornton F. Holder, who died 
last month. 


Assistant director of research since | 


1958, Everson joined the firm in 195] 
as a senior chemist in research. Sub- 


sequently, he was responsible for other | 


important research assignments until 


1956, when he was transferred to the | 


Central Engineering Department in 
Cleveland as a senior engineer. 

Prior to joining the company, Ever- 
son served three years on the faculty 
of the University of Cincinnati as an 
assistant professor of chemistry. He 
was also employed by a_ prominent 
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~‘In-Tank’ PUMP 
Outside FILTER 


SYSTEM 


offers universal, self- 
priming, maintenance- | 
free, leakproof operation | 


COMPLETE CHEMICAL RESISTANCE AND 
_ FULL-VIEW FILTRATION UP TO 250° F. 


SETHCO detachable filter chambers are always 
outside the tank for full-view filtration, for swift 
cartridge cleaning without disturbing tank opera- 
tion. SETHCO ‘In-Tank’ Pumps can be positioned 
just below liquid surface or can be equipped 
with extension strainers to filter at any level 
from tank bottom up. Pumps can be used for 
agitation or transfer. Harder working Ya or % 
hp motors can accommodate all size filter 
chambers by throttling from open pumping capac- 
ities of 900 and 1800 gph to filter chamber 
capacities of 50 to 1200 gph. 

SETHCO ‘In-Tank’ epoxy pumps are rugged 
and chemica! resistant. They are available with 
Type 316 S.S., Hastelloy, titanium or epoxy 

gloss pump shofts. Filter 
chambers are high tem- 
perature lucite or epoxy. 
SETHCO fully guaran- 
teed filter systems 
care furnished 
complete, ready 
for immediate 

use. 
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chemical producer in inorganic re- 
search. 

Everson is a graduate of Western 
Reserve University with B. A. and M. S. 
degrees in chemistry. In 1948, he earn- 
ed his doctorate. He is a member of 
the American Chemical Society, the 
Chemist’s Club, Sigma Xi, Phi Lamb- 
da Upsilon and Alpha Chi Sigma. 
During World War II, Everson served 
as a captain in the U. S. Marine Corps 
for four years. 


Barrett Chemical 
Appoints Distributor 


Barrett Chemical Products Co., Inc., 
Shelton, Conn., has announced the ap- 
pointment of W. M. Fotheringham, 
Inc., 975-81 Niagara St., Buffalo, N. Y. 
as a non-exclusive distributor of its 
sulfamate nickel plating process. 


Supreme Court 
Upholds Ransburg 


The Supreme Court of the United 
States has upheld Ransburg in the case 
of Binks Mfg. Co. vs. Ransburg Elec- 
tro-Coating Corp. 

After granting Binks a writ of cer- 
tiorari (the calling up of the record 


from the Court of Appeals for review) 
to consider four questions relating to 
alleged patent misuse and violation of 
the anti-trust laws and, after hearing 
oral argument and fully examining the 
record, the Supreme Court concluded 
unanimously that the record did not 
warrant bringing the case before it 
and, accordingly, dismissed the writ. 
By its decision, the Supreme Court 
refused to disturb the decision of the 
Court of Appeals for the 7th Circuit in 
Chicago, which had previously affirmed 
the decision of the Honorable Cale J. 
Holder, Judge of the U. S. District 
Court for the Southern District of In- 
diana. Judge Holder held valid two 
basic patents on the Ransburg No. 2 
Electro-Spray Process, enjoined Binks 
from infringing these patents, and re- 
jected Binks’ charges against Rans- 
burg of patent misuse, violation of the 
anti-trust laws and unfair competition. 


New Company Formed 


Announcement has been made of the 
formation of Products Finishing Sup- 
plies, Inc., which will manufacture and 
distribute supplies and processes to the 
plating, polishing, buffing, and allied 


fields. The firm will act as distributor 
for Federated Metals Div., Midwest 
Buff Mfg., Roberts Rouge Co., Armour 
Coated Abrasives, and other well 
known firms in this field. They will 
carry complete stocks locally and will 
have laboratory and engineering serv- 
ices available. 

Elmer Lundberg was named presi- 
dent and general manager. He is a 
graduate of Purdue University and a 
past-president of the Indianapolis 
Branch of the A.E.S. He has had 
twenty years experience in every phase 
of the metal finishing field. 

The firm is located at 2069 Martin- 
dale Ave., Indianapolis, Ind. 


Personnel Changes at DuBois 


Three new appointments have been 
made at the Cincinnati plant of DuBois 
Chemicals, Inc.; Leonard Westenberg 
to manager of the Equipment Division; 
Robert Nieporte to assistant plant man- 
ager; and Roger Arnold to head of the 
control laboratory. 

Mr, Westenberg was formerly assist- 
ant manager of the Cincinnati plant. 
He joined the company in 1955 in the 
Traffic Department and has also served 
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Formax Buffs manufactured in Canada by: 
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FORMAX 
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BUFFS 


Dual-Purpose Polishing 
and Buffing Wheels 


Call for Formax Sisal Buffs when 
you have need for a fast cutting, 
heavy duty wheel to refine sur- 
face imperfections that are too 
deep for cloth buffs to remove. 
You will find they serve excel- 
lently to blend and smooth 
stretcher strains, orange peel, 
light die marks and polishing 
wheel grit lines. And—at the 
same time leave a bright surface 
finish. 
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as assistant to the purchasing agent. 

Mr. Nieporte was formerly head of 
the control laboratory of the Cincin- 
nati plant. He joined the company in 
1955 as a co-op student from the Uni- 
versity of Cincinnati and has also 
served as a lab technician. 

Mr. Arnold has been serving as a 
chemist since joining the firm in 1958. 


Cowles Moves to New Location 


Cowles Chemical Co., manufacturer 
of industrial chemicals, has moved into 
the Cowles Chemical Bldg., 12000 
Shaker Blvd., Cleveland 20, Ohio. 

The move, after twenty years in the 
firm’s general offices, is part of the 
over-all expansion program which 
started with the purchase of Poor & 
Co.’s Promat Div. last year. 


Shipley Opens New 
West Coast Office 


Shipley Co., Inc., of Wellesley, 
Mass., has opened a new and larger 
West Coast sales and technical service 
office at 6399 Wilshire Blvd., Los An- 
geles 48, Cal. 

The company will continue to main- 
tain its Los Angeles warehouse. 


Manufacturers’ Literature 


Cleaning Products 


Wyandotte Chemicals, J. B. Ford 
Div., Dept. MF, Wyandotte, Mich. 


Cleaning products for aircraft modi- 
fication, maintenance and manufacture 
are detailed in a colorful 6-page folder. 
Included are products for aluminum, 
magnesium, and steel cleaning, spray 
booth maintenance, aluminum bright- 
ening, carbon removal, cleaning of air- 
craft exterior, exhaust stain removal, 
integral fuel tank descaling, paint 
strippers. The folder is illustrated with 
photographs of cleaning processes as 
well as the firm’s research and manu- 
facturing facilities. 


Barrel Finishing 
Roto-Finish Co., Dept. MF, 3700 
Milham Road, Kalamazoo, Mich. 


Problems in the selection of the 
right abrasive media and compounds 
for use in vibratory and barrel finish- 


ing, are discussed in a new 3 color 
catalog, which illustrates a wide va- 
riety of media types for mechanical 
finishing operations such as grinding, 
deburring, descaling, polishing, brite- 
honing and burnishing. 


Stainless Steel Valves 


Cooper Alloy Corp., Valve & Fitting 
Div., Dept. MF, Hillside, N. J. 


A 132-page illustrated catalog cov- 
ers a complete line of stainless steel 
valves and accessories. Included are 
ball, gate, globe, check, angle, “Y,” 
sampling, tank, and needle valves, and 
accessories. 

Valves are shown in a wide range 
of types, sizes, end connections, and 
temperature and pressure ratings. The 
catalog covers design features, special 
operating mechanisms, materials of 
construction, principal dimensions, and 
cross-section drawings. 


Metal Treatment 


MacDermid Inc., Dept. MF, Water- 
bury 20, Conn. 


A new metal 


which 


stripping selector, 
indicates the recommended 


Fast, low cost finish for aluminum, copper 
and alloys, steel and stainless steel. Ideal for 
decorative finishes, burr removal, electro- 
plate adhesion and size control. Standard 
and custom concentrates nationally avail- 


able in any quantity. 


for Beauty, Economy, Speed 


Lit: 


Let us convince you—send samples for processing. 


Write for full data 
ELECTRO-GLO COMPANY 
625 S. Kolmar Ave., Chicago 24, Ill. 
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A series of ads presenting 
AGATEEN 
Champion Air Dry Lacquers 


will appear in this space during next 


several issues. 


Each carries its own punch! 


AGATE LACQUER 
MANUFACTURING CO., INC. 
SERVING INDUSTRY SINCE 1927 


11-13 43rd Road 
Long Island City, N. Y. 
Stilwell 4-0660 - 1 
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product for stripping various metals 
from a wide range of basis metals and 
alloys, lists a directory of 22 different 
strippers by the complete product 
name, the matching technical data 
sheet number, and with a brief descrip- 
tion of the product and its uses and 
advantages. 

Metex M-662, a new dry acid salt 
which deoxidizes aluminum alloys for 
phosphating, anodizing, painting, plat- 
ing or bright dipping in one safe, fast 
operation is fully described in Techni- 
cal Data Sheet No. 117. 

Silver Stripper CB, a new acid solu- 
tion for stripping silver from copper, 
brass and other copper alloys by im- 
mersion is fully described in Technical 
Data Sheet No. 127. 


Adjustable Pressure Switches 


Pall Corp., Dept. MF, 30 Sea Cliff 
Ave., Glen Cove, N. Y. 


Bulletin E8 includes photographs 
and drawings of a leak-proof, adjust- 
able pressure and differential pressure 
switch for use in fluid systems opera- 
ting at up to 250 psi, together with a 
description of its construction and 
operation, optional variations and 


available accessories. The bulletin also 
contains data on applications, porting, 
and the wide variety of fluids with 
which these switches may be used. 


Rustproofing Prior to Painting 


International Rustproof Corp., Dept. 
MF, 1061 E. 260th St., Cleveland 32, 
Ohio. 


A new four-page illustrated folder 
en Meta Bond, a production line sys- 
tem for creating zinc phosphate rust- 
proofing on metal products prior to 
painting, describes and illustrates the 
micro-crystalline nature of the Meta 
Bond protection, and compares degrees 
of protection afforded by this system 
in contrast to other commercial metal 
conversion coating systems, 


Metal Cleaning & Processing 


Turco Products, Inc., Dept. MF, 
24600 S. Main St., Wilmington, Calif. 


A new, comprehensive 12-page _il- 
lustrated booklet contains specific in- 
formation for the use of each of the 
43 products that make up the com- 
pany’s standard line of cleaning and 
processing compounds for the metal- 
working industry. 


Among the chemical processes dis- 
cussed in the brochure are: cleaning, 
phosphating, conversion coatings, pro- 
tective coatings, paint and carbon re- 
moval, descaling, rust removal and pre- 
vention, inspection, processing alu- 
minum and maintaining paint depart- 
ment and other plant areas. 


Wetting Agents 


Nopco Chem, Co., Inc., Dept. MF, 
60 Park Pl., Newark 1, N. J. 


A comprehensive line of wetting 
agents for diversified industrial uses is 
described in a new booklet. 


Reinforced Plastics 
Ailas Powder Co., Dept. MF, Wil- 


ming‘on 99, Del. 


An 8-page study of “Design Consid- 
erations for Applying Reinforced Plas- 
tics in the Corrosive Environments of 
the Process Industries,” by Fred W. 
Arndt of Heil Process Equip. Corp., 
presents a table for estimating the 
degradation of tensile strength in re- 
inforced polyester laminates (down- 
ward from 9,000 p.s.i.) under 14 
practical service and production con- 
ditions, and illustrates its use. 
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SAVE PRECIOUS METALS 
and PRECIOUS TIME — 
with MACARR | 
AUTO-TIMING CONTROL 


“FREE SURFACES in 


of any switches. 


MACARR, 


4360 Bullard Ave., Bronx 66, N. Y. 
Teleph FAirbanks 5-5510 


How It Works: 


Connect in the cath- 
ode line, plug into 
115V. AC source, 
set timer, and put 
MACARR PMC 
“on” — Insertion of 
work on cathode rod 
of any amperage be- 


tween 2 and 150 will automatically start timer, will time for preset 
interval. Simultaneously at this point a visible and audible alarm 
operates; also current to work is automatically reduced to a level 
where it is not plating or deplating. Removal of work resets PMC 
and it is ready for next load without the operation or manipulation 


PMC-150 Model—2-120 second time range with 2A to 150 current 
rating. Other models available with special time and current ranges. 


Write for descriptive literature 


INC. 


Model 20 New Holland 
KREIDER 
g60 volts or 3 phase. | Centrifugal Dryer 


r.p.m. Quiet V-belt driv . 

Arc-welded steel plate Air-dries . - - as it Spin- 
——. Weight 490 dries! Eliminates scoring 

Ss. equires minimum 

floor space. Meets N.E.C. and marring ees speeds 

specs. Auxiliary electric up production . . . cuts 

down on rejects! 


SPECIFICATIONS: 
1-h.p. motor—220, 440, 


or steam heating units 
available as optional 
equipment. 


Send for illustrated 4-page folder. 
Write Dept. MF-761 


NEW HOLLAND MACHINE COMPANY 


NEW HOLLAND, PA, 
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A. D. Perkins, 
president, Alert Sup- 
Co., Los An- 
geles, has announced 
ground was broken 
recently to initiate 
construction on a 
new $250,000 plant 
at Paramount 
Boulevard and Rex 
Road in Pico- Rivers, Calif. The new 
plant will be situated on a 214 acre 
tract approximately 12 miles east of 
downtown Los Angeles. It will contain 
75,000 sq. ft. of floor area for offices, 
warehousing, and manufacturing pur- 
poses, and will provide the firm with 
90% more space than is available at 
the present plant. 

This will be the fourth plant oc- 
cupied by the company since it was 
organized in 1950 by Perkins and A. 
D. Gaskin. Present officers are Perkins, 


president; Kim Jung, secretary-treas- 
urer; and Paul Waalsco, vice-president 
and sales manager. Gaskin retired in 
1960. 


James M. Sowell has been promoted 
from Los Angeles manager to Pacific 
Coast manager of the Federated Metals 
Division of American Smelting and 
Refining Co. In the new post, Sowell 
has jurisdiction over the firm’s in- 
terests in the eleven western states. His 
headquarters will continue to be at the 


Los Angeles offices, 4010 E. 26th St. 


Harold Lever, president MacDermid, 
Inc., Waterbury, Conn., was a visitor 
to California in April for conferences 
with Claude Weekly, the firm’s West 
Coast manager, and visits to Southern 
California plating shops. 

Another visitor from New England 
was Lawrence J. Durney of Enthone, 
Inc., New Haven, Conn. Mr. Furney 
addressed Los Angeles Branch, A.E.S., 

n “Electropolishing” on April 8, and 
Portland, Ore., branch on the same 
subject on April 13. 


Edwin C. Rinker of the Sel-Rex 


Corp., Nutley, N. J., conducted a 
symposium at Motorola, Inc., in 
Phoenix, Arizona, on April 11 on the 
subject of high purity gold applica- 
tions in semi-conductors. The previous 
Saturday he had addressed Los Angeles 
Branch, A.E.S., on space age precious 
metal plating. 


Harry Steinke, an engineer affiliated 
with Electrolab Printed Electronics in 
Encinitas, Calif., has advised METAL 
FinisHinc that the new San Diego 
Branch of the A.E.S. has elected its 
first officers, who are as follows: 

President, Harry Steinke; vice-presi- 
dent and educational chairman, George 
Locke, Colonial Silver Co.; treasurer, 
Stanley Townsend, Langley Corp.; sec- 
retary, Walter Dorenbusch, Braun 
Corp., San Diego. The board of man- 
agers is composed of Nick Carter of 
Ultrasonics Systems Corp., and Rich- 
ard De Laner, San Diego Plating Co. 

The new branch was to be officially 
presented with its charter on May 20 
with John P. Nichols, executive secre- 
tary, and Chester Borland, national 
first vice-president, representing the 
Supreme Society, and with a group of 


New Construction 
for longer Service .. . 


STUTZ 
CONSTRUCTION 


Heavy gauge steel with 
wire woven through steel 
angle firmly attached to 
main stem, Cannot come 


STUTZ 


apart or loosen. Side clip is 
for STUTZ BARREL PLAT- 
ING TANKS having sub- 
merged rectangular anode 
bars. Side clip not fur- 
nished for racked plating 
tanks unless specified. 


STUTZ sate anove container | 


CONVENTIONAL 


Standard hook 6 inches. 
Other hook lengths avail- 
able, however deliveries 
could be delayed. 


WELDED 
CONSTRUCTION 


Note how welds have dis- 
solved or broken in use. 
Often caused in barrel 
plating where currents are 
high and barrel transfer is 


available at 18” 


WRITE FOR COMPLETE LITERATURE 


PRICES—12¢ per inch for basket lengths 18 
inches or longer in increments of 3 inches. 
Side clips 15¢ extra. 
price. Curved containers 
one size only, 27” for 14” and 16” diameter 
barrels 15¢ per basket additional. 


Complete Metal Finishing 
Equipment & Supplies 
4430 CARROLL AVE. 
rapid. CHICAGO 24, ILL. | er 
Serving Industry Over 40 Years 


Shorter containers 


lea-Michigan, Inc. 


Detroit 38, Michigan 


Company 


A GRIEMAST 


al BONDING CEMENT. 


PRODUCTION TESTS SHOW 25% TO 35% INCREASE 
IN WHEEL OR BELT LIFE 


14459 Wildemere Ave. 


ABRASIVE 


for Wheels and Belts 


LEA GRIPMASTER offers other 
values, too. For example, it sizes 
as well as bonds. It single grade 
bonds effectively a wide range 
of grit sizes. It’s more flexible, 

We're not asking you to com- 
mit yourself blindly with a large 


order. In fact, we're offering you a generous free 
sample so that you can give a wheel or belt a 
good competitive work out. Just fill 
in and mail us the coupon below. The 
sample of GRIPMASTER will be in 
your hands in a few days. 


LEA-MICHIGAN, INC. 
14459 Wildemere Ave., Detroit 38, Michigan 
{A member of the well known Lea Group of Finishing Specialists) 


() Please send us your free sample of GRIPMASTER. 
[[] Please send us literature giving full details, 
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Los Angeles officers and members, 
headed by President Emmett H. Bab- 


cock, in attendance. 


W. A. McCune, grinding wheel sales 
manager of the Norton Co., Worcester, 
Mass., Peter Marshall, assistant direc- 
tor of personnel, W. C. Howard, super- 
visor of distributor sales promotion, 
and E. L. Sinclair, chief product engi- 
neer, were among Norton home office 
executives who recently directed a 
week-long abrasive training course at 
the Sheraton-Palace Hotel in San Fran- 
cisco, 

Also participating in the program 
were Sidney Weatherhead, the firm’s 
West Coast manager, and L. I. Smith, 
John Clark and T. Z. Richards. In 
attendance were distributor salesmen 
from California, Arizona, Oregon, 
Utah and Washington. The conference 
culminated in a tour of the company 
plant in Santa Clara, Calif. 


Dr. W. J. Remington of the Elas- 
tomer Chemicals Dept., Du Pont Co.., 
discussed the basic elements of ure- 
thane coatings in a talk at the last 
monthly meeting of the Los Angeles 
Society for Coating Technology. 

The program, devoted exclusively to 
polyurethanes, drew a near record at- 
tendance of 216 members and guests to 
the meeting. 


Metal & Thermit Corp., Rahway, 
N. J., has named the Victor Equipment 
Co. of San Francisco as a distributor 
in Southern California. The Victor or- 


ganization will sell and service the 
manufacturer’s line through four sales 
outlets in Southern California, and also 
in northern California. 


Paul A. Waalkes, who earlier this 
year was named sales manager of 
Alert Supply Co., Los Angeles, has 
been elected vice-president and direc- 
tor. Alert, a subsidiary of Hanson- 
Van Winkle-Munning Company, main- 
tains offices and manufacturing facili- 
ties in Los Angeles, and offices and 
warehouse in San Francisco. 


Harold C. Wells reports that he has 
severed his connection with Crown 
Chemical & Engineering Co., Los An- 
geles and established his own firm. He 
operates under the firm name of H. C. 
Wells Co. with offices and plant at 
5300 E. Beverly Blvd., Los Angeles. 
Wells announced that he will engage 
in the design and manufacture of plat- 
ing machinery and shop equipment, in- 
cluding rectifiers and other D.C. power 
units, and will also handle compound- 
ed industrial chemicals, conversion 
coatings, additives, and other shop 
supplies. 

Wells, along with Tom Turner and 
Jack Bealle, all formerly employees of 
the A. J. Lynch Co. in Los Angeles, 
founded Crown Chemical & Engineer- 
ing Co. in 1952. Wells was vice presi- 
dent of sales and engineering. 

Vitro Chemical Co., Salt Lake City, 
Utah, has named James D. Moore as 
manager of its western operations. He 
will headquarter in Salt Lake City. 


full current 


sizes . 


Advantages that will make you money 


@ Nickel and Copper anode scrap makes perfect 
electrical contact to titanium basket and draws 


@ Solutions have no effect on titanium metal either 
with or without current 


@ Eliminates the hazards of plating failures that 
occur when using plastisol ited steel basket 


@ Eliminates all possibilities of iron contamination 


NOTE: Titanium metal can’t be used in copper 
fluoborate solutions 


Titanium Scrap Saver Baskets are made in graduated 
. . write today for prices, details, and advise 
us of your requirements. 


NEW « STURDY « LIFETIME 


PPI Titanium Scrap Saver Anode Baskets 
Completely Made of Titanium Metal with Rugged 
Welded Frame . . . Built to Last Almost Indefinitely 
When Used in Nickel or Acid Copper Plating Solutions 


PATENT PENDING 


Prarinc PRODUCTS, Inc. 


1509 N. WASHINGTON 
KOKOMO, INDIANA 
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Associations and Societies 


AMERICAN ELECTROPLATERS’ 
SOCIETY 


Phoenix Branch 


The May Meeting was held at the 
Arizona Ranch House Inn at 5614 
North Central Ave., with 18 members 
and guests present. After a baked ham 
dinner, Floyd Huhn, president, called 
the meeting to order. Guests present 
were Seymour B. Lonyai of Fidelity 
Chemical Products Corp., Dee Mce- 
Dermid of Behr-Manning Co., and Don 
Porter and Robert Bentley of G.E. 

The motion was made and unani- 
mously passed that a letter be written 
recommending that a committee be ap- 
pointed by the national organization 
to investigate and recommend the re- 
writing of government specifications 
as recommended by the Waterbury 
Branch. 

It was unanimously agreed that the 
Phoenix Branch would support the 
Dallas-Ft. Worth Branch in its efforts 
to obtain the National Convention in 
1967. 

The election of officers for the com- 
ing year was held with the following 
results: 

President, James Weaver; first vice- 
president, John Mularkey; second vice- 
president, Paul Wible; secretary, Ron 
Dezember; treasurer, Al Espinosa; li- 
brarian, Bill Bath; board of managers, 
Floyd Huhn, David Rodriguez, Roger 
Scarborugh. 

Paul M. Wible, 


Secretary 
Southeastern Branch 


The Branch held its regular monthly 
meeting at the Pig-N-Whistle Restau- 
rant on May 12, Myron M. Randman 
presiding. 

The highlight of the evening was 
the installation of new officers: presi- 
dent, Vince Cashen; 1st vice-president, 
Jerry LaChappelle; 2nd vice-president, 
Roy Peterson; librarian, John Varner; 
secretary-treasurer, H. R. Stogner, Sr. 

Mr. Cashen spoke briefly, promising 
many innovations in branch leadership 
and expressing a determination to work 
hard towards more interesting meet- 
ings and larger attendance. 

Clem Hohner was appointed chair- 
man of the Annual Ladies Night to be 
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held sometime in August at the Druid 
Hills Country Club. 

Robert H. Probert, newly appointed 
Dixie Region General Chairman an- 
nounced the selection and cooperative 
acceptance of the 1962 Dixie Region 
Committee: program, Pat Millikin; en- 
tertainment, Clem Hohner; plant tour, 
Claude Nalley; education, John Var- 
ner; secretary, H. R. Stogner; pub- 
licity, J. LaChappelle; registration. 
Bob Rutledge, Carl Sweet; Ladies, Mrs. 
H. R. Stogner, Sr. 

At a later date publicity chairman 
from each branch will be appointed to 
assist Mr. LaChappelle. 

Robert H. Probert, 


Assistant Secretary 
Waterbury Branch 


The Branch held its regular meeting 
at the Roger Smith Elton Hotel on 
May 11. This meeting was designated 
“Old Timers Night.” Many of the 
retired members from the Branch re- 
turned for the occasion. The business 
portion of the meeting was featured 
by the election of next year’s officers. 
The newly elected officers are: 

Louis Porretti — President; Patrick 
Mazzamaro — lst Vice-president; 
Francis Schneiders — 2nd Vice-presi- 
dent; James Kennedy — Secy.-treas.; 
Clarence Foster — Librarian; Frank 
Tirendi — Delegate; William Giesker 
— Delegate; Francis Schneiders — 
Delegate; Michael Orient — Alt. Del.; 


METALLIC POWER RECTIFIERS 


PLATER’S EQUIPMENT 


Complete warehouse stock o 
PLATING AND POLISHING. FQUIP- 
MENT AND SUPPLIES available for 
immediate delivery 


NEW & REBUILT 
©: @ 
Write or phone for free catalog 


FRanklin 2-3538 


Climtow suprty co. 


SINCE 1910 


110 S. CLINTON ST. CHICAGO 6, ILL. 
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William Innes — Alt. 
Sternfels — Alt. Del. 

It was reported that the 22nd New 
England Regional Meeting held in 
Hartford on April 22nd was the big- 
gest yet, with over 900 tickets sold 
and over 838 attending the dinner. 

Dr. George Dubpernell was intro- 
duced by Technical Chairman Patrick 
Mazzamaro. The topic was “What's 
New in Metal Finishing,” and it was 
demonstrated 78 times that a lot was 
new in the finishing field. Dr. Dubper- 
nell brought a segment of his library 
to the meeting and reviewed many of 
the books. 

Refreshments were served after the 
meeting. There will be no more meet- 
ings of the Branch until September 14. 

F. A. Schneiders, 
Publicity 


Del.; Martin 


Reckford Branch 


More than 85 members and guests 
of the Branch gathered at the Faust 
Hotel, in this city, on May 8th to pay 
their respects to Nick Servatius, 
founder of Modern Plating Co., Free- 
port, Ill., with a testimonial dinner in 
his honor. Dispensing with all regular 
branch business, this Nick Servatius 
Night was one of the best kept secrets 
since the atom bomb. 

Mr. Servatius was brought to Rock- 
ford from his home in Freeport, by 
Father Arthur O’Niel, pastor of St. 
Thomas Aquinas Church of that city, 
under the pretext of visiting the Bishop 
and was taken completely by surprise 
when he was ushered into the special 
dining room, where the assembled 
branch greeted him by singing “For 
He’s a Jolly Good Fellow.” With moist 
eyes and choked up voice, Nick an- 
nounced that, while he had come to 
kiss the Bishop’s ring, he now wanted 
to kiss his friends. 

After President Harold Ellis wel- 
comed Nick, he introduced the mem- 
bers of his party which consisted of 
Fr. O’Niel, Richie Servatius, his son, 
Cliff Stearns, superintendent of Mod- 
ern Plating and its first employee, and 
Rudy Hazucha of the Clinton Co., one 
of Nick’s closest friends who sponsored 
him for American citizenship. 

Photos of Modern Plating Company, 
showing their vast and_ specialized 
equipment were shown, together with 
pictures of Nick’s new home. Follow- 
ing the showing of these pictures, Presi- 
dent Ellis turned the meeting over to 
William “Bill” Giesmann who acted as 
master of ceremonies. 


1961 


Cliff Stearns (top left) Supt. of Modern Piat- 
ing, Fr. Arthur O’Niel, pastor St. Thomas 
Aquinas Church, Freeport, Ill. (rear center) 
and Richie Servatius (rear right) look on as 
Harold Ellis, President of Rockford branch 
A.E.S. presents a “This Is Your Life” type book 
to Nick Servatius (lower right) at a branch 
testimonial dinner on the 25th Anniversary of 
Modern Plating Co., Freeport, Ill., which Nick 
founded. 


A framed plaque commemorating 
the occasion was presented to Nick by 
Mr. Ellis, who then turned the meeting 
over to the guest of honor, who not 
only expressed thanks but regaled the 
audience with many hilarious stories 
of his early days in the metal finishing 
industry. 


Since all branch business had been 
put aside for the occasion, President 
Ellis announced, before adjourning the 
meeting, that the June meeting would 


“pH PAPERS” 


Accurate pH Values 
in a few seconds 
right at the tank. 


Indicator AND control-colors on SAME 


strip. Control-colors in steps of 0.2 pH 
and 0.3 pH. 
Plating ranges 
(200 strips of a range per box) 
Acid: Alkaline: 
6.0-7.4 pH 
*4.8-5.2 pH 
*3.6-5.0 pH 
*2.4-3.9 pH 
1.0-2.8 pH Pp 
0.4-1.4 pH 11.0- 13.1 pH 


*Electrometric Values in Nickel Solutions. 
Each range is boxed separately. 


PAUL FRANK 


118 East 28th Street NEW YORK 16 
Tel. MU 9-5286 
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be one of great importance since the 
delegates to the National Convention 
must be instructed and many branch 
matters must be decided. After the 
formalities were brought to a close 
those present extended their personal 
good wishes to the guest of honor. 
Alexander Alexander, 
Publicity Chairman 


Rochester Branch 


The May Ist meeting was called to 
order at the Rochester German Club 
by President John Cipolla. There was 
no speaker, as the main part of the 
meeting was devoted to making final 
preparations for the Branch’s 50th An- 
niversary meeting and Regional Con- 
ference which was held at the Hotel 
Manger on May 5th and 6th. 

It was decided that the branch 
would hold their final meeting on 
June 5th at the Rochester Red Men’s 
Club with a smorgasbord dinner. Elec- 
tion of officers will take place at this 
meeting. 

Peter VanDilst, 


Secretary 


Newark Branch 


President Al Korbelak called the 
meeting to order at 8:35 p.m. with 70 
members and guests in attendance. 
Steve Batiste of International Wire Co. 
was elected to membership. William 
Duggins transferred to the Los Angeles 
Branch. 

The secretary announced that head- 
quarters is seeking a dues increase, 
and that two branches, namely Lan- 
caster and New York, were opposed to 
granting an increase. Since this is a 
rather involved matter, it was tabled 
for the next meeting of the executive 
committee. 


Cy LaManna then was called upon 
to present the awards to the men who 
completed the electroplating course. 
He was assisted by both Korbelak and 
Foulke. Mr. LaManna then publicly 
thanked the people and the organiza- 
tions which made the course possible. 

Gene Wagner, the new librarian, 
then presented James Lind, who gave 
the timely topic. Jim explained in de- 
tail how Weston Instruments plated 
Alnico #5 alloy and an iron-lead alloy 
mainly for solderability. 

Milton Nadel then spoke on the 
“Hard Coating of Aluminum.” 

A lively question and answer period 
kept both speakers busy. Both were 
given a rising vote of thanks and the 
meeting adjourned at 10:45 p.m. 

Gustav Bittrich, 
Assistant Secretary 


New York Branch 


President Jack Weiner called the 
meeting to order at 8:30 P.M. with all 
officers present, on May 26, at the 
Hotel Statler. A motion made and 
carried that application for member- 
ship from Laurence Eccler follow reg- 
ular course. Following recommenda- 
tions of board of managers, Anthony 
Ciccotilli, Thomas A. Babbin, George 
A. Miller and B. N. Francis were ac- 
cepted as members and duly sworn by 
Mr. Weiner. 

The board of managers recommend- 
ed $300 be allotted for expenses of 
three delegates to convention at Bos- 
ton. The board also informed the mem- 
bers that the by-laws, as corrected by 
committee headed by Sol Ader, are be- 
ing printed and will be mailed to all 
members of the Branch. 

Librarian Walter Schwartz intro- 
duced Philip C. Rech of Pennsalt 
Chemicals Co., who spoke on_ the 
“Hinac Process.” Mr. Rech covered 


the application methods for the coat- 
ings. 

Following the question and answer 
period, Mr. Rech received a round of 
applause from the members in appre- 
ciation for his introduction to these 
new ways of finishing metals. 

Fred Saras, 
Recording Secretary 


Los Angeles Branch 


Robert Mintz, printed circuit techni- 
cal specialist for Wildberg Bros. Smelt- 
ing & Refining Co.’s Los Angeles office, 
presented a talk on “Trouble Shooting 
in Printed Circuit Plating” as the fea- 
ture of the educational session of the 
Branch on the night of May 10. A 
lengthy question - and - answer period 
was conducted by Don Baudrand after 
the completion of the formal talk. 


After a lapse of several years, Earl 
Coffin again served as master-of-cere- 
monies involving the installation of 
new officers, headed by President Em- 
mett H. Babcock of Pomona, Calif. Out- 
going president Frank Virgil and his 
associate officers for the 1960-61 term 
were given a vote of thanks, and Virgil 
was presented with a clock-radio in 
appreciation of his efforts during a 
term which included preparations for 
the national convention in June, 1960. 
Virgil was then presented with a pin 
emblematic of his initiation into the 
Past-President’s Club, with Truman 
Stoner making the presentation. 


As his final chore as the 1960-61 
membership chairman, Babcock gave a 
report on membership, revealing that 
the branch had managed to maintain 
its membership total around the 300 
mark despite the business depression 
which, to some extent, retarded activity 
in the plating field. 
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with American Buff 


Provides firmer buff body @ Gtiminates loose, frayed fibre ends @ Increases 
@ Makes buffs wear longer and cut harder 


buffs ability to hold compound 
‘®@ Gives better finishing in fewer passes 


Company 
2414 S. LoSalle St. W 


Chicago 16, } 


Portable Plating Barrel 


All Plastic — Model 2BM 


4” x 6” Cylinder Size 

“Handful” Lots—Production or Experimental 
Hangers Completely Plastic 

More Corrosion Resistant 

Hangers of Reinforcing Lucite Angles 

More Rigid Precision Gear Alignment 

Fewer Parts Throughout Complete Barrel 
Weighs only 6% Ibs. 

Overall Dimension 9” x 7” x 17” high 
1/16” Perforations Standard 

110V, 60 cycles, Single Phase Gearhead Motor 


HARDWOOD LINE MFG. CO. 
2022 N. California Ave., Chicago 47, Il. 
Dickens 2-9393 
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Fat: 


Don Baudrand, last year’s educa- 
tional chairman, gave a financial re- 
port on the Plater’s Handbook issued 
by the branch in 1960. He presented 
the treasurer with a check in the 
amount of $896.16, representing profit 
the branch made on publishing the 
book. Two thousand copies were print- 
ed, approximately 70% distributed so 
far, with a stock of about 600 copies 
on hand and available to anyone in- 
terested in a technical platers’ volume 
of that type. 

Robert Jones, of L. H. Butcher Co., 
was named sergeant-at-arms. Other 
non-elective posts were filled by reap- 
pointment of Bert Adams as publicity 
chairman, Wilber G. Lidke as chair- 
man of the research committee, and 
William Pardee and Dan Ross as as- 
sistants to this year’s educational com- 
mittee chairman, Gene Bozzelle. 

Applications for membership were 
accepted from John H. Jones, G. F. 
Bohnin, Thomas H. Allan and Charles 
R. Thomas. Sergeant-at-arms Jones in- 
troduced the following guests: Bruce 
Wilson, Graphic Circuits; James 
Davidson, Convair, Inc.; Dorothy Ter- 
rill, Prudential Insurance Co.; C. T. 
Myers, Nortronics, Inc., Herbert Pflu- 
gren, Santa Ana Photo Circuits; and 
E. Leroy Sabel, Allied Research Prod- 
ucts. 


Dayton Branch 


The Branch held a dinner meeting 
on May 17 at Kuntz’s Cafeteria with 
29 members and guests present. Dur- 
ing the business meeting, Al Wendt, 
treasurer, reported on the financial 
condition of the Branch. Walter Ander- 
son, Tri-State representative, reported 
on tentative plans for a panel discus- 
sion to be held next fall in Cincinnati. 


The following officers were elected 
for the coming year: president, Law- 
rence H. Hadlock; \st vice-president, 
Walter W. Anderson; 2nd vice-presi- 
dent, Duane Prosser; secretary, Albert 
W. Wendt; treasurer, Norbert Moll- 
man; librarian, Paul Allison. 

Following the election, Larry Had- 
lock presented a Past President lapel 
pin to retiring President Byron Bow- 
man, and introduced the seven past- 
presidents present at the meeting. 

L. A. Critchfield, 
Publicity Committee 


Chicago Branch 


The Branch held its second “Plant 
Visitation Day” on Friday, May 12. 
The members had a choice of visiting 
two plants, the Western Electric plat- 
ing plant in Cicero, Ill. and Plant #2 
of the Amphenol-Borg Electronics 
Corp., located in Broadview, Ill. Dr. 
Russ Haar planned the tour at Western 
Electric and Joseph C. Corre planned 
the tour at Amphenol. The two plants 
showed complete finishing operations 
in production electroplating at_ its 
modern best. The tours were highly 
educational and enlightening to every- 
one. The members were treated to 
coffee and doughnuts in the cafeteria 
at Amphenol after the tour. Mr. Corre 
and the writer conducted a question 
and answer period for all the visiting 
members of the Branch during the 
coffee-klatch, 

The business meeting was held at 
Petricca’s Restaurant after dinner, 
about 7:30 p.m. Matt Dassinger thank- 
ed all the officers for their help during 
his tenure of office. He, then, handed 
over the gavel to the new president, 
Rudy Hazucha, with best wishes and 
good luck. Rudy introduced the other 
officers who were present; Joseph C. 


Corre, 1st vice-president; Art Bart- 
man, 2nd vice-president; Paul Glab, 
secretary-treasurer. Charles Geldzahler, 
librarian, was not present at the meet- 
ing. Three new memberships were 
handed to the board of managers for 
approval. 

Christopher Marzano, 

Publicity Chairman 


Buffalo Branch 


The Branch held its final meeting of 
the 1960-1961 season on Friday, May 
12, at the Niagara Manor Restaurant, 
Buffalo, N. Y. Feature of the evening 
was installation of new officers con- 
ducted by Branch Past President Ro- 
land Campbell, in the absence of Na- 
tional Third Vice-President, Frank 
Beuckman. President Harold Shapiro 
had each of the present officers out- 
line a brief description of his duties 
and discuss same at the group meeting. 
Mr. Campbell called each of the new 
officers forward, introduced him and 
gave a brief resume of the duties ex- 
pected of him. Following this the past 
and new officers were given a rising 
vote of thanks. 

The new officers are as follows: 

President — John Donaldson. 

Ist Vice-Pres. — Richard Davis. 

2nd Vice-Pres. — John Tiebor. 

3rd Vice-Pres. — Matthew Hayes. 


Secretary — Robert Eich. 

Educational Chairman — George 
W olf. 

Treasurer — Melvin Stachura. 


Sergeant-at-Arms—Ray Blechinger. 

Board-of-Managers — Harold Sha- 
piro, Roland Campbell, John Schol- 
lerer. 

Mr. Shapiro thanked all the officers 
who served with him for a job well 
done and turned the meeting over to 


Reg. U. S. Pat. Off. 


“TREMENDOUS THROWING POWER.” 


92 GROVE STREET 
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Zialite 


for NICKEL PLATING 


The one bath especially designed for plating DIRECTLY on 
ZINC, LEAD, ALUMINUM, BRASS, COPPER and 


for HARD CHROMIUM 
USE Zialite ADDITION AGENTS 


Harder CRACK FREE deposits. Increased throwing power. Less 
sensitivity to sulfate content. Exceptionally fine results plating 
anything calling for Decorative or Hard Chrome. 


ZIALITE CORPORATION 
WORCESTER 5, MASS. 


IRON. 


BEAM-KNODEL CO. 


| METROPOLITAN DISTRIBUTORS 
HANSON-VAN WINKLE-MUNNING CO. 


COMPLETE SERVICE FOR 
PLATING AND METAL FINISHING 
195 LAFAYETTE STREET 


NEW YORK 12, N. Y. 
CAnal 6-3956 -7 
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the new president who gave a brief 
acceptance speech and then advised 
that, during the new season, we will 
have at least one meeting in Warren, 
Pa, and another in Jamestown, N. Y. 
along with industrial tours, one of 
which is planned at Sylvania Electric 
in Warren, Pa. 

Mr. Campbell stated that Buffalo 
was not represented at the Interim 
Meeting, thereby losing out on a bid 
for the 1967 National Convention. 

Mr. Davis announced that the librar- 
ian will henceforth be titled as the 
Educational Chairman. 

A brief discussion was held relative 
to the proposed increase in the per 
capita tax and, following this, Presi- 
dent Donaldson closed the meeting. 

R. C. Eich, 


Secretary 


British Columbia Branch 


The regular monthly meeting was 
held at the Yorkshire Inn, Friday, 
Apr. 21, with 26 members and guests 
present. 

The guest speaker, Francis Eddy, of 
Telautograph Corp., Los Angeles, gave 
a very interesting talk on job-shop or- 
ganization and management, followed 
by a stimulating discussion period. 

Branch President Gordon Smith 
presented the members of the A.E.S. 
training course with their certificates. 

Claus Schlossareck, 
Secretary 


Blue Ridge Branch 


The regular monthly meeting was 
held May 5, in the Winston-Salem 
Room of the Hotel Robert E. Lee in 
Winston-Salem, N. C. Branch Presi- 
dent Bruce Wallace presided over the 
business meeting. 

The election of officers for 1961- 
1962 was held. Those elected were: 
Michael Milo, president-librarian; Carl 
Witherspoon, st vice-president; Roy 


Lewis, 2nd vice-president; and Donald 
McGee, secertary-treasurer. Also elected 
to serve on the board-of-managers were: 
Bruce Wallace, Walter Conine and Dr. 
Nelson Murphy. 


The Branch decided to elect a ser- 
geant-at-arms this year. C. M. “Moose” 
Butler was elected, as the first person 
ever to serve in this capacity for the 
Branch. Two new members were elect- 
ed, Harold L. Huffman and William C. 
Huffman. 


After the business meeting those at- 
tending were taken on a tour of the 
cigarette manufacturing facilities of the 


R. J. Reynolds Tobacco Co. 
Donald H. McGee, 


Secretary 


GERMAN SOCIETY 
FOR ELECTRODEPOSITION 


On April 14th a group of active 
technical people in the electroplating 
and allied metal finishing field met at 
the Nassauer Hof Hotel in Wiesbaden, 
Germany to form the Deutsche Gesell- 
schaft fur Galvanotechnik. Previously, 
groups interested in this subject had 
met at irregular intervals under the 
leadership of the late Dr. Richard 
Springer, whose sudden death was re- 
ported in the January issue of METAL 
FINISHING. At this founding meeting, 
committees were appointed and plans 
made for regular future meetings. For 
further information on the activities of 
the new group write Dr. Ruheubeck, 
Forschungsgesellschaft Blechverarbei- 
tung, Postfach 10026, Dusseldorf 10. 


FEDERATION OF SOCIETIES 
FOR PAINT TECHNOLOGY 


Dr. Louis Arnold Jordan, an out- 
standing international authority on 
decorative and protective coatings tech. 
nology, will present the 1961 Joseph J. 


Mattiello Memorial Lecture at the 39th 
Annual Meeting of the Federation to 
be held in Washington, D. C., from 
November 2-4, 1961. 


AMERICAN SOCIETY FOR 
METALS 


Allen G. Gray has been appointed 
editor of periodical publications for 
American Society for Metals. While 
retaining editorship of Metal Progress, 
ASM’s magazine of materials and proc- 
ess engineering, he will now have gen- 
eral editorial supervision of all society 
periodicals, including Metals Review, 
Review of Metal Literature, Metals En- 
gineering Quarterly and Transactions 
Quarterly. 

Dr. Gray’s interests include both the 
aerospace-nuclear applications of 
metals and the down-to-earth, “every- 
day” metals. He specialized in mate- 
rials engineering and chemical aspects 
of metalworking and metal processing 
during 12 years of research and de- 
velopment with the duPont Co. His 
contributions to the nation’s atomic 
energy development began during 
World War II when, on loan from du- 
Pont, he directed a group working on 
materials and corrosion problems for 
the Manhattan atomic bomb project at 
the University of Chicago. He also 
worked on special assignment with 
General Electric at its Knolls Atomic 
Power Laboratory on problems of the 
Savannah River Atomic Energy Plant. 
He is active today as a member of the 
Advisory Committee to the U. S. 
Atomic Energy Commission on Indus- 
trial Information, and holds a number 
of patents relating to metallurgical 
treatment of uranium for atomic en- 
ergy applications. 

After receiving his bachelor degree 
in metallurgy from Vanderbilt Univer- 
sity, Nashville, he earned his Ph.D. at 
the University of Wisconsin, where he 


SOMMERS BROS. 


MFG. CO. 
MFRS. OF “BEACON” 


Plating and Polishing Supplies and Equipment 
—Complete Semi and Full Automatic Installa- 
tions—Gold, Silver and Chrome Rouge, Stain- 
less Steel and Satin Finish Compounds—Buffs, 
Polishing and Felt Wheels. 


3439 NO. BROADWAY 
ST. LOUIS 7, MO. 


CONVINCED 


“Your first lesson convinced me | could 
learn,” writes plating beginner Tom Lochrie. 
“Notwithstanding the fact that | have had 
twenty years plating experience, | feel | 
have benefitted greatly from this course,” 
writes plating expert, Dan Eno. Why not con- 
vince yourself that you too can benefit from 
ELECTROPLATING KNOW HOW? Write Dr. 
Joseph B. Kushner, Electroplating School, Box 
2066M, Evansville 14, Ind., TODAY! 


HAMILTON MILLS 


ra 
Began 


TURKISH EMERY 


For color and lustre beyond compare, speci- 
fy INDIAN BRAND TURKISH EMERY. 
Preferred by those who know the best. 

Also available — HECCO BRAND AMER- 
ICAN EMERY, for use in abrasive pastes 
and compositions. 


HAMILTON EMERY & CORUNDUM CO. 


CHESTER, MASS. 
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served on the teaching staff before 
joining duPont. He had served Steel 
magazine on part-time basis as consult- 
ing editor, 1942-1952, and joined the 
magazine’s staff as technical editor 
from 1952-1957. When the late Ernest 
E. Thum was named editor-in-chief of 
Metal Progress in 1958, Dr. Gray was 
appointed editor. 

He is editor-in-chief of the Electro- 
chemical Society monograph “Modern 
Electroplating,” and has been lecturer 
for an advanced course at Western Re- 
serve University, Cleveland, dealing 
with metallurgy, electroplating and cor- 
rosion. He is author of the section on 
steel technology in the Encyclopedia 
Americana. 


AMERICAN HOT DIP 
GALVANIZERS ASSN. 


The Association, at its recent 26th 
annual meeting, elected W. M. Boyles 
to be its president for the current year. 
Mr. Boyles is president of the Boyles 
Galvanizing and Plating Co. of Hurst, 
Texas. 

T. R. Gregory, president of Thomas 
Gregory Galvanizing Works; Maspeth, 
N. Y. was elected lst vice-president. 

The office of 2nd vice-president will 
be filled by Cooper Hawthorne, vice- 
president and general manager of 
Metal Services, Inc., Port Neches. 
Texas. 

Charles E. Perry, with offices in 
Washington, was re-elected to the post 
of secretary-treasurer and John R. 
Daesen will serve as the Association’s 
technical director. 


NEW BOOKS 


The Physical Examination 
of Metals 


Edited by B. Chalmers & A. G. 
Quarrell. Published by St. Martin’s 
Press, Inc., 175 Fifth Ave., New York 
10, N. Y. 1960. 895 pages plus author 
and subject indexes. Price: $30.00. 


Although the price of this book may 
seem high, it really is not out of line, 
considering its equivalence to almost 
three ordinary volumes in number of 
pages. Well printed and containing a 
wealth of good illustrations, the 18 
chapters prepared by experts in the 
various phases of physical testing con- 
stitute a complete survey of the sub- 
ject. Lists of references for further in- 
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vestigation will be found at the end of 
each chapter, and the subjects covered 
range from optical to radiographic 
methods, including electrical measure- 
ments, X-ray and electron diffraction, 
ultrasonics, and magnetic devices, a 
special chapter on the last dealing with 
coating thickness. 

Practically all techniques are pre- 
sented which will provide information 
about the properties of metals and al- 
loys. These are described in simple 
terms, and little or no grounding in 
physics is needed by the metallurgist 
to understand the underlying princi- 
ples. Since twenty years have elapsed 
since the last edition was published, 
advances have been sufficiently numer- 
ous to warrant revision of the original 
text. 


Metal Finishing Dictionary; 
German-English, English-German 


By Dr. Heinz W. Dettner. Published by 
Georg Siemens Pub. House, Berlin and 
Bielefeld, West Germany. 389 pages; 
DM 24; $6.00. 


Whenever a means is created which 
helps tear down barriers to a freer 
exchange of ideas among _ technical 
people having different linguistic back- 
grounds, significant strides in technolo- 
gical progress and healthy cross-fertil- 
ization of scientific thinking inevitably 
results. Dr. Dettner has accomplished 
such a means with his German-English, 
English-German Metal Finishing Dic- 
tionary. 

Though it is limited in scope to the 
relatively specialized field of metal 
finishing, the skill he has exercised in 
translating the terms of each language 


succinctly (in most cases in a single | 


word) into that of the other, is com- 
mendable. 

The dictionary consists of six main 
parts. These are: German-English; 
English-German; English abbreviations 
and chemical symbols; German ab- 
breviations and chemical symbols; 
conversion factors—U. S. and British 
units to metric equivalents; Compari- 
son of wire gages; Conversion factors 
—metric to U. S. and British equiva- 
lents. In addition to this, a useful set 
of conversion scales for current dens- 
ity, length, concentration and tempera- 
tures °F.-°C, are also included. 

This dictionary should prove use- 
ful even to those having but a limited 
knowledge of scientific German, yet 
wish to peruse the ever increasing 
technical literature appearing. 
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June 18-23: 48th Annual Con- 
vention, A.E.S., Boston Host 
Branch, Boston, Mass. 


June 25-30: Annual Meeting, 
American Society for Testing 
Materials, Chalfonte-Haddon 
Hall Hotel, Atlantic City, N. J. 


June 26-27: 5th Annual Confer- 
ence on Vecuum Metallurgy, 
American Vacuum Society and 
New York University, Co-Spon- 
sors, University Heights Campus 
of N.Y.U., New York City. 


July 22: Annual Stag Day, De- 
troit Branch A.E.S., Glen Oaks 
Country Club, Farmington, 
Mich. 


July 31-Aug. 4: Gordon Re- 
search Conference on Electro- 
deposition, Tilton School, Tilton, 
N. H. 


Sept. 5-8: 11th National Chemi- 
cal Exposition, Chicago Amphi- 
theater, Chicago, Ill. 


Oct. 1-5: Fall Meeting, The Elec- 
trochemical Society, Hotel Stat- 
ler, Detroit, Mich. 


Oct. 16-19: 2nd International 
Congress on Vacuum Technol- 
ogy, Sheraton Park Hotel, Wash- 
ington, D. C. 


Oct. 23-27: 43rd National Metal 
Show and Congress, American 
Society for Metals, Cobo Hall, 
Detroit, Mich. 


Nov. 2-4: 39th Annual Meeting, 
Federation of Societies for Paint 
Technology, Washington, D. C. 


Dec. 1-2: Annual Educational 
Meeting and Banquet, Detroit 
Branch A.E.S., Statler-Hilton Ho- 
tel, Detroit, Mich. 
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READY 
REFERENCE 
‘SECTION 


ADVERTISING RATES 1 time $12.00 
Per column inch per insertion ¢ times 


TRIED THE REST? 
NOW TRY THE BEST! 


LINDALE For 
REBUILT EQUIPMENT 


ALL EQUIPMENT LISTED BELOW 
IS REBUILT AND GUARANTEED 


SEMI-AUTOMATIC PLATING MACHINES 

20 14 214 

20' « 54” « 42” Udylite 

42” 30” Belke 

14° 48" 36" Crown 

veytite ir, 26'4” overall, 15 stations, Hydraulic 
Lift, Tanks 42” Geep, ideal for most any plat. 
ing or cleaning cycle. 


SEMI-AUTOMATIC POLISHING 
EQUIPMENT 


#101, 2 tandem 7¥2, 10, 15 & 25 
4.8. M.D 


6-10, ED-10, E- 
—Mammond 4 Spindle 


POLISHING MACHINES 


1— Mitchell Double 20 H.P 

7—Divine VCS-3 VM-10 & 

2—A'Mommedion 220A 5 H.P., 2623 5 H.P. variable 
speed 

26—Various mks. and mais, from 2 20 

10—Nammond Double 5, & 10 

1—Divine VHX 30 

5 VRRO. 


RECTIFIERS & GENERATORS 


2000 Amp. 40 Volts H.V.W. Complete 
—2500 Amp. 6 volt Green w/control 
Udylite 1500/7F0 amp. 6/12 v, Basic 
H.V.W. 1000 500 Amps. — 6/12 V. M.G. 

Rapid, R.A., 500 amp. 6 Full Control 
Udylite 500 amps. 8 v. Full Control 
Udylite 3000 amp. 8 v. Remote Control! 
Wagner 1500 amp. v. Remote Control 
Wagner 2500 am v. Remote Contro! 
—Wdylite 1500 /750 amp. 12/24 v. 

6.E. 500 Amp. 6 V. Basic. 


FINISHING EQUIPMENT 


1~-18" x 36" Abbott Rubber Lined M.D. 

2—Roto-Finish Tumbling Barrels DW-60-36-2 comp. 
rubber lined, 4.0 

1-—Rote-Finish DW-22-36-1 M.D. 

Large assortment of Baird, Crown, Globe, Hender- 
son motor driven furnished with steel, weed or 
timed barre! 

t—Roto Finish Untoading chate 


MISCELLANEOUS 


plating barrels rubber lined 14 x 36 
Daniets 23 rubber lined plating barrel. 
Noble Centrifugal Oryer 12” x 12° 

Crown Yro"n Dryer 12x12 Steam Heat. 
AaSatce 5 BBL Cyanide Plating Unit. 
Richards Electric Oven 


FILTERS INDUSTRIAL 
. Sparkler for Cyanide and Nickel Solutions 
Steel, Staintess Steel, Steel Koreseal or Rubber 
Lined or Lead Lined Tanks 
Rheostats, Knife Switches, Back Stand tdiers 
SURPLUS EQUIPMENT PURCHASED 
INQUIRIES INVITED 


LINDALE 
EQUIPMENT AND SUPPLY CORP. 


504 SMITH ST., BROOKLYN 31,N.Y 
TRiengle 5-4353 
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QUALITY PLATING 
EQUIPMENT 


At Below Average Prices 


Rebuilt and Guaranteed 


RECTIFIERS — M.G. SETS — 
REVERSERS 


Rapid 300 Amp. 6 volts 

Rapid 500 Amp. 6 volts 

Chandeysson 400 Amps. 30 volts 

G. E. 500 Amps. 6 volts 

Udytite 1500/750 Amps. 6/12 volts 
Udylite 1500/750 volts 
Rapid 3500 Amps. 6 volt 

Rapid 500-1000 Amp. Periodic Reversers 


AUTOMATICS & FILTERS 
H. wre .M, Semi Automatics — lined and un- 
raduatek Filter G Pump 14x28 SCW-2 
Industrial 10,000 G.P.H. 54x36 R.L. (with 
slurry tank) 


PLATING BARRELS G&G TUMBLERS 
Daniels 30LS Lucite 
Daniels 40LS Lucite 
Udylite 14x24 Lucite 
Udylite 14x30 Bokelite 
Crown 14x36 Bakelite 
Udylite 14x36 — 3 compartment 
Lasalco 14 x 36 Bakelite 
Supersheen Submeraed — Lined 
Globe & Henderson Tilting 
Baird 1C & 2C Tilting 


RHEOSTATS G&G SWITCHES 


100—H.V.W.. Udylite, Crown, ete. 100, 200, 
300, 500, 750, 1000, 2000, 3000 Amps. 
Rheostets with meters, shunts, etc. 

15—D.P.D.T. Knife Switches, 200 Amps. — 
3000 Amps. 


POLISHING MACHINES 


5—U. S. Electric Variable Speed 
1—Acme B-10 Semi 
1—Clair Surface 
3——Double Hammond 5 - H.P. 


For Quality, Dependability & 
Service call on: 


BRUCAR EQUIPMENT & SUPPLY 
C0., INC. 


45 EAST MERRICK RD., FREEPORT, L. I, N. Y. 
Telephone: MAyfair 3-7100 - 1-2 


SOLVENTS & THINNERS 
RECOVERED 
from 
SLUDGE e« WASTE e« WASH e 
SPOILED LACQUERS, Etc. 


HAMMOND SOLVENTS 
RECOVERY SERVICE 


241 Brunswick St. Hemmond, tnd. 
Phone: Sheffield 5241 
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3 times 11.00 


Yearly (12 times) 


PLATERS 

1—10000/5000 AMPERE, 12/24 Vi 
40°C H-VW-M Exc.-in- Head. 

1—10000/5000 AMPERE, 6/12 VOLT, 

9/18 

/ AMPERE,. 6/12 VOLT, 

ELECTRIC PRODUCTS, Synch. 

1—5000/2500 AMPERE, 12/24 VOLT, 


1—5000/2500 AMPERE, 6/12 VOLT 
25°C. CHANDEYSSON, Synch. ag 
1—5000/2500 AMP., 9/18 V., 40°C., 


1—3000/1500 12/24 V 
AMPERE. 12 VOLT, 
H- vw. Synch. 


ANODIZERS 
1—1000 AMPERE, 40 VOLT. CHAN- 
DEYSSON, 25°C. and other sizes in 
stock for immediate delivery. Write 
for details. 
2—400 Amp., 40 Volt MGC. 


RECTIFIERS 
1—H-VW-M SELENIUM 
S.C.F.C. 440/3/60. 
2—H-VW-M SELENIUM 3000 A., 6 V., 
S.C.F.C. 440/3/60. 
1—RICHARDSON-ALLEN Selenium 2500 
Amp., 6 V., Remote. 

I—NEW G. E. 2000/1000 AMPS., 6/12 
V. Remote Control 440/3/60 AC. 
5—UDYLITE No. UV-12-JD_ Basic, 

1500/750 Amp., 12/24 V., Controls 
available. 
2—RAPID 1500 AMP. Periodic reversers. 
1—RAPID 500 AMP. Periodic reverser. 


SPECIAL 
1—KREIDER Cent. Drier with Heot. 
2—R-100 and R-200 RONCI Enamelers. 
3—LASALCO Ball Burnishers, Sizes |, 
2 & 4. Lined or unlined. 
3—HAMMOND No. VRO-7 H.-P. 
Variable Speed ae Lathes. 
)}—INDUSTRIAL ROR-| Rubber-Lined 
Filte-. Size 10x2 
10—BUFFING — HAMMOND, 
DIVINE, U. S. etc. from 3 H.P. to 
20 H.P. S ngie on variable speed. 
2—AUTOMATIC Buffing Machines Mod- 
el 45 Single Spindle 
No. 10] Pipe Polishers, 
Individual or in tondem. 
| PRODUCTION Mode! A Pipe Polisher 
with feed troughs 
'—HAMMOND Pipe Polisher. 
2—STEVEN-BADER Pipe Polishers. 
ree Blower Type HS Fons, 
ze 330- 
8—DUSKOP Dust Collector Cabinets, 
Sizes No. 550. No. 850. 
2—Model A furne seporotors. 
Stee ona 
MUNNING Type (Mechanical 
lift) full cutomotic, Plating Mochine 
70° tong x 4 wide x 36” deep x 
overall height. 
|—CROWN 48x36, 2 Comp. horizontal 
borrel, lined or unlined 
\—ACME Semi-Auto. Buffing Mach. 


& spindles with 2 - HP heods. 
1—BAIRD Mode! 3-D Motorized Tum- 
bling Borrel 


M. E. BAKER CO. 


Kirkland 7:5460 


25 Wheeler St, Cambridge 38. Mass 
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if you PLATE — 
POLISH — or 
SPRAY PAINT 


Unbelievably Fine Buys on re 
Rebuilt Plating, Polishing and Spray 
Painting Equipment 


PLATING BARRELS 
6 — Daniels #3 
4—H-VW-M 2 
7 — Udylite x 
1 — H-VW-M — 4 compartment, 30 x 
14 Lucite Unit 


FILTERS 
10 — Industrial, Alsop, Sethco — all 
sizes, all makes — nickel and 
cyanide solutions 


TUMBLING BARRELS 
2— Henderson barrels 5A titling 


type 
2 — Globe barrels 
2 — Roto-Finish — DW-36-2 Rubber 
1 — Roto-Finish DW-22-36-1 


POLISHING MACHINES 
2 — Production Machine #101 — 10 
H.-P. 


2—Acme A2 
3—Acme B10 
2— Divine Model VM-10 
10 — 5 H.P. variable 


eed 
15- Holland 5 H.P. — 10 H 
4— Gardener 5 H.P. — 71/2 P. 
6 — Divine Idlers 
2 — Hammond — RRO-Double 5 H.P. 


RHEOSTATS — sizes 
2—Crown — 12 x 


14— Detrex and Blakeslee Degreas- 


ers 
25 — Blowers and motors — multivane | 
(fume) paddle wheel 


TANKS 
200 — All Sizes — all linings 
RECTIFIERS 

2—Green Selenium 5000 A, 6 V, 
440/3/60 

2—Green Selenium 3000 A, 6 V, 
440/3/60 

— 1500 amp., 6 volt DC for 

220/3/60 AC Remote Control 

1—G.E. 2000/1000 amps. 6/12 V. 
Remote Control 440/3/60 AC 


PLATING GENERATORS 

1 — 5000/2500 ampere, 6/12 Volt 
40° Chandeysson, Synch. 4 

2 — 7500/3750 ampere, 6/12 Volt 
Chandeysson, Synch. 40° 

2 — 6000/3000 ampere, 6/12 Volt, 
Electric Products and Chandeys- 
son, Synch. 

1 — 6000/3000 ampere, 9/18 Volt, 
40°C Chandeysson, Synch. 
Exciter-in-head. 

2 — 5000/2500 ampere, 6/12 Volt, 
25°C Chandeysson, Synch. 
000. 6/12 Volt, 

, Exe.-in-head. 

1 — 3000/1500 arapere, 12/24 Volt, 
Chandeysson, Exciter-in-head. 

2 — 2000/1000 ampere, 24 Volt, 
H-VW-M 


SPECIAL 
10 — Duskop Dust Collector Cabinets, 
Sizes No. 550, No. 850, No. 


1100 
4—New Model B Niehaus S.S. 
Fume Separator 
2—Crown 48 x 36 Compartment 
horizontal tumbling barrel, lined 
or unlined 
7 — Mercil Nickel Plating Barrels 12” 
x 36” with R.L. Tanks 
1—Acme L8L Semi-Automatic Buf- 
fing Machine, 8 Spindles with 2, 
72 H.P. Heads 
AND MORE... MUCH MORE 


Division & 
St. —Telephone EVergreen 
Brooklyn, New York 
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NEW & REBUILT 


PLATER’S EQUIPMENT 


Complete warehouse stock of 
PLATING AND POLISHING EQUIP- 
MENT AND SUPPLIES available for 
immediate delivery 


. 
METALLIC 
POWER 
RECTIFIERS 
Write or phone for free catalog 


FRanklin 2-3538 


Clinton SUPPLY CO. 


SINCE 1910 


110 $. CLINTON ST. CHICAGO 6, ILL. 


JOB SHOP FOR SALE 


Established job shop in southwest — no 
competition — reasonable. Details fur- 
nished on request. Address: July 1, care 
Metal Finishing, 381 Broadway, West- 
wood, N. J. 


PLATERS AND ANODIZERS 


M-G SETS — Motor 3-60-.220/440 


Amp. 

100 

125 

200 

300 

333 

400 

500 Westinghouse 
698 Elec. Prod. 
750 (Twin) H-V-W 
750/375 Excell-All 

845 Elec. Prod. 
940 Elec. Prod. 
1000/500 Eager 
1000/500 H-V-W 

1500 Star 

1500 Century 

1500 G. E. 

1500 Westinghouse 
1500 Century 

2000 Eager 
6000/3000 Elec. Prod. 
6000/3000 Chandeysson 
6000/3000 Chandeysson 
10,000 Chandeysson 
12,500/6250 6/12 Chandeysson 


TANK RHEOSTAT 
5000 Amp. Udylite, 3 Volt drop. 


MOTOR REPAIR & MANUFACTURING CO. 


1555 HAMILTON AVE., CLEVELAND, OHIO 


Gentlemen: 


We are in the process of liquidating several 
large plants G 2 dealers warehouses. 

The equipment includes polishing machines, 
automatic G semi-automatics, tube polishers, 
sanders & idlers. 

Plating equip it ists of automoti 
still, lines, dizi rheostats, 
generators, rectifiers, Sone plating equip- 
ment, tumbling equipment, etc. 


Various metal working items are available 


A gst the supplies, ore buffs, new and 
used, chemicals, anodes, bus bar, compounds, 
shot, emery powder, etc. 

In short if you are willing to take advan- 
tege of the lull in business G make changes 
for more economical production in your plant 
or wish to save on operating supplies and 
chemicals NOW IS THE TIME to call, write or 
wire us with your specific needs. (Include full 
description of items desired & price.) 

REAL BUYERS CALL US FOR AN APPOINT- 
MENT TO INSPECT. 

TERMS CAN BE ARRANGED FOR ACCEPT- 
ABLE CREDIT RISKS. 


QUICK ACTION WILL PAY OFF. 


DON’T WAIT ytd THE UPSWING IN 
BUSINESS — BUY NOW 


CALL US TODAY. 
GENERATOR BARGAINS 
Chandeysson ye 2500 @ 6/12 
1942 M $2750.00 
H.V.W. 5000 Soo @ 6/12 Syn- 


chronous 2000.00 
ete Generator Corp. 1000 Amp. 


250.00 
Bogue 1500 Amp. @ 48 volts 2000.00 
RECTIFIERS 


Rapid 3000 @ 6 controls veen2e 
50.00 


Rapid 2000 @ 6 G&G controls 
2 Sel- Rex 3000 @ 12 each 
3—Udylite 1500 amp. @ 6 each 


AUTOMATIC PLATING UNITS 


CROWN Cleaning Unit _.. 1500.00 
Crown—Zinc-Cadmium-Nickel- 

Chrome-Brass .. 5000.00 
Udylite 51° Chain G Hydraulic 12000.00 
Udylite 4912’ Hydraulic Nickel & 

Brass Lacquer Conveyor Complete _ 25000.00 
H.V.W. 70’ Elevator Type, Like New _12500.00 
Udylite Rotary Double Rod 12 Station 

Unit . 4500.00 
Meaker 35’ (Mechanical) Nickel & 

Chrome Power in Operation, Fil- 

ters 15000.00 
Placo 16’ Automatic Anodizing for 

small work—originally, Nickel & 

Chrome Complete 5 


POLISHING EQUIPMENT 


Packermatic 60” 12 Spindle Index 

Divine 30” 8 Spindle Index 

Acme G-1 Sanders 

Murray Way Heads 

Tube Polishers Prod. 101 

H.P. Lathes 

Hammond Tub Polishers 

Motor in the Head 3 H.P. 

Variable Speed L’Hommedieu 

Hammonds, Divines, 5 H.P. Double Motor 
Standard Variable, Divine Double Motor 
Units, Back Stands, All makes. 


DEGREASERS 


28’ Detrex Conveyorized 2000.00 
14 Blakeslee Barrel or Tray type, 

Automatic 1500.00 
Phillips, Detrex, Blakeslee, Ramco 


BARREL PLATING 


Stevens Horseshoe Semi-Automatic 
14” x 30” Udylite Cylinders & Tanks 
Hydraulic Transfer G Storage Automatic 


TANKS 
From 12” to 35’ 


RHEOSTATS 
SWITCHES 
BUS BAR G&G CHEMICALS 
FOR THE BEST DEALS — 
CALL — WIRE — WRITE 


PescoPlating EquipmentCorp. 


75 WYTHE AVENUE BROOKLYN 11, NEW YORK 
EVergreen 4-7472 
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FOR SALE 
Reasonably. Priced 
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Complete Fully Automatic 


CHROME PLATING 
SET-UP 


Manufactured by Meaker 
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Complete with Chandeysson 15,000 amp., 12 volt gen- 
erator & 10,000 amp., 6 volt generator including 11 
tanks for cleaning, rinsing, plating, recovery, etc. 
Unit in excellent condition. Still setup in plant in which 
it was in operation. Replacement value over $250,000, 
priced reasonably for prompt sale. For further informa- 
tion contact: Mr. H, Epstein. 


NATIONAL MACHINERY EXCHANGE 


126 Mott St., New York 13, N. Y., CAnal 6-2470 


|| 381 BROADWAY WESTWOOD, N. J. 


Modern engineering methods for 
the electrochemical processes 


This authoritative book gives you a sound 
working knowledge of the processes, tecn- 
niques, and equipment which are essential 
to the electrochemical industry. It empha- 
sizes the practical engineering phases of 
inaustrial electrochemistry ... piaces at 
your command detailed information for 
effectively solving a wide range of manu- 
facturing problems. From theoretical elec- 
trochemistry and electrolytics ... to elec- 
trothermics and electrochemistry of gases 
—all major aspects of electrochemical en- 


gineering are covered. This revised edition brings you abreast ¢ 
of vital advances in the field, and includes over 440 illustra- 
tions and tables of data for quick, helpful reference. 

{ 


ELECTROCHEMICAL 
ENGINEERING 


Revised Fourth Edition of Industrial Electrochemistry 


By C. L. MANTELL 


Consulting Engineer 


715 pages, 6 x 9, 314 illustrations, 135 tables, $16.50 


METAL FINISHING 


SELECTION OF RECONDITIONED G 
EQUIPMENT IN 


40’ 
1—PRODUCTION Tube Polisher Model 101, 10 HP 


PRESENTING 60,000 SQ. FT. OF SHOW ROOMS FEATURING THE FINEST 


RELIABLE Plating Polishing Buffing Equipment 


UARANTEED METAL FINISHING 
THE WORLD 


AUTOMATIC BUFFING & POLISHING 5—STANDARD Variable Speed 3 HP FILTERS 

1—PACKERMATIC 12 Station 58” Indexing Rotary ne ode tee! Baffles 60 x 

"3 3—PACKERMATIC 9 Station 58” Indexing Rotary vhigued 36 x 30, 10,000 GPH 

= 4—ACME Frame Polishing or Buffing Tables 1—DETREX Model $-50, Steam heated, 50 gal. an 1—INDUSTRIAL — — 2, S. Steel Baffles 30 
ur 

P. 5—Straight Lines 40’ to 60’ 3—DETREX Model $-60, Steam heated, 60 gal. an 1—INDUSTRIAL’ Model ne. 2, 14 x 28, 600 GPH 

3—ACME reciprocating tines 9’ to heer 1—SPARKLER Model 28-33, NEW — Rubber lined, 

, 10,000 GPH 


3—HAMMOND Indexing Rotary Model K- 34-5C 5 ~ 1—Spakten Model 12 x 18, Rubber Lined, 1,200 

55—ACME G-1 and G-3 Heads from 3 to 36 Tanks 10’ x 3-4’ x 6’ deep 1—SPARKLER Model 335-14, 4,800 GPH 
2—WAMMOND Model K-46-6-8, 6 station Indexing Complete with powered trolly hoists 11,000, 

11—Semi 4 Automatic Buffing Machines 1—SPERRY Filter Press, Rubber Lined 15, ,000 


GPH 
FULL AUTOMATIC PLATERS GENERATORS MISCELLANEOUS 


sts HVWM Anodize, Double 91’ long Rack 64” 3—7500/3750 2a. 9/18 V. 25° 25—Degreasers, all sizes 
aborato: abine 
7 Copper “Nickel-Chrome. Double Lane Rack 500 amp s—ACME Chillers, 
d mp. —HEAT EXCHANGERS, Stainless Stee 
LASALCO, Daw, jr. Finger Type-Zinc. Rack 12” x 000 300 amp. 25° oad Steel 
1 C-Zin ack — mp. O—Pumps of all sizes and 
Lane. Gack 6/12 28° 40—Heating and cooling plaves, large asst. 
UDYLITE Chrome-Single Lane. Rack 64” x 24” x10” 3.000/ 1,500 Amp. 15/30 V. Cures 
e 
Double Acid Copper. Single Lane. Rack 5_1/500/750 Amp. 9/18 V. 25° 14—Tanks 19” x x deep. NE 
2—Rubber lined 10,000 Ga’ Tanks 
BUFFING JACKS COPPER BUS a 4—Air Agitation Blowers 
1—ALMCO Sub-0-Matic 8 Station Submerged Bar- 
te ey * aaa new) Variable Speed 3 - 5 - 83,000 Ibs. Copper Bus Bar 1/4” rel Finishing Automatic 
5,000 Ibs. Copper Bus Bar 11/4” * pla. & Sq. 14—Various Sizes — Dust Collectors 


RELIABLE INDUSTRIAL EQUIPMENT CO. INC. 


PHONE: RI 2-2607 or RI 2-3313 == GRAND RAPIDS 4, MICH. 
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USED BUFFS FOR SALE 
Spiral sewed — sisal — Airway 
type. 

IMMEDIATE DELIVERY 
Samples sent 


MICHIGAN BUFF CO., INC. 
3503 Gaylord Avenue 
Detroit 12, Michigan 

TWinbrook 3-2200 


WORTHY 
STRAINER 


STRAINS PAINTS 
AND VARNISHES 
AS YOU SPRAY 


Consult Your Paint 
Dealer or Order 
Direct From Factory 
in Lots of 12 


SEND FOR 

LITERATURE 
Price $1.50 Ea. 

WORTHY PRODUCTS CO. 


Box 1432 Boca Raton, Fla. 


EXCUSE OUR NEGLIGENCE FOR JUNE 
We were just too darn busy to advertise another 


FIRST COME—FIRST SAVE 


$1299.00 


1—Rebuilt Grav-l-Flo Model 48-2, 4%” lined, 20 RPM 
Deburring and Burnishing Barrel. Each compartment 
24 x 40. Unit driven by a 5 HP, 220/440/3/60 cycle =e 
Synchrogear Motor. Complete with Reversing Switch bree PBne 


and 1 Tri Cycle Hoist Pan. 


BAKER BROS., INC. 


Route 138, Canton, Mass. 


DAvis 6-6630 


We have one of the largest stocks of rebuilt Metal Finishing Equipment in the country. 


NOT = Our apologies go out to the great number of people who were too late in 
L = calling for the Udylite Rectifier as advertised in May. 


STEEL TANK WANTED 


1 Koroseal lined steel tank. Width 5’, depth 4’, 
length 12’. Submit particulars to: 


NATIONAL BUMPER EXCHANGE 
P. O. Box 1516 Fort Worth, Texas 


) IDEAL TACK RAGS 


| For a Perfect Finish 
Bulk or Bagged or Rolls 


| IDEAL CHEMICAL COMPANY 


SS 


1499 Dean Drive 
So. Euclid 21, Ohio 
EV 1-4111 — EV 2-1111 


WE BUY 


Used Plating and Finishing Equipment. 
Complete Plants — Large or Small. 


PARK EQUIPMENT & SUPPLY CORP. 


604 - 20th Street Brooklyn 18, N. Y. 
TRiangle 1-3232 — Ext. 4 


BUFFER FOR SALE 


Packer 4-24 continuous rotary automatic buff- 
er: 3 - 5 h.p. heads, 24 spindles, automatic 
compound applicators. Good condition — must 
sell. 
JOYNER’S 
Osseo, Minn. 


SITUATIONS OPEN 


PLATING FOREMAN 


SITUATION OPEN—Shop in Piedmont sec- 
tion of North Carolina desires experienced man 
on rack work, chromium, cadmium, copper, 
chromating. Must know metal finishing and be 
able to analyze and correct solutions. Send 
resume. Address: Jume 3, care Metal Finish- 
ing, 381 Broadway, Westwood, N. J. 


PLATING PLANT WANTED 


Desire to purchase production plating 
plant with good industrial potential. Pre- 
fer southwest location. Send particulars. 
Address: July 2, care Metal Finishing, 
381 Broadway, Westwood, N. J. 


WANTED 


Plating generators, total of 90,000 ampere. 
5000 Amps. min. per generator 12 volt. 


EASTERN PRODUCTS CORPORATION 


1601 Wicomico St. Baltimore 30, Md. 
Phone: VE 7-6700 


PLATER 


SITUATION OPEN—Plater wanted who can 
take charge in small shop doing specialty work 
in the aircraft, missile and electronic field. Sal- 
ar; open. Located in Boston area. Address: 
June 2, care Metal Finishing, 381 Broadway, 
Westword, N. J. 


SITUATIONS 


WANTED 


FINISHING MANAGEMENT 


SITUATION WANTED—Management position wanted 
by high caliber man in manufacturing plant or large 
job shop. Widely experienced to handle all phases of 
management including personnel, union relations, solu- 
tions and equipment. Chemistry degree; plant and 
product responsibility. Will relocate. Resume princi- 
pals only. All inquiries answered. Address: June 11, 
care Metal Finishing, 381 Broadway, Westwood, N. J. 


PLATING EXECUTIVE 


SITUATION WANTED—tTwelve years expe- 
rience in analyzing and maintaining solutions, 
production and plant maintenance, plating to 
Government specifications, barrel and still plat- 
ing on precious metals, as well as trouble shoot- 
ing. B.S. in chemistry, also graduate metallur- 
gical courses. Address: June 9, care Metal Fin- 
ishing, 381 Broadway, Westwood, N. J. 


ELECTROPLATING CHEMIST 


SITUATION OPEN—Specialist in industrial hard 
chrome plating wanted for job shop reclaiming parts to 
12 tons. Duties: maintain solution control, write specs, 
some process developing, estimating jobs, designing 
racks. Minimum 5 years experience in this particular 
field. Prefer age 35-45. Southern California area. Send 
resume and salary expected. Address: July 4, care 
Metal Finishing, 381 Broadway, Westwood, N. J. 


PLATING EXECUTIVE 


SITUATION WANTED—Thirty years 
experience, capable of full responsibility. 
Can set up and get out production on all 
types of plating including anodizing and 
oxidized finishes. Can maintain and an- 
alyze solutions of all types. Only inter- 
ested in metropolitan area of New York 
City. Address: July 5, care Metal Fin- 
ishing, 381 Broadway, Westwood, N. J. 


SALES MANAGER — 
PROMOTION 


SITUATION WANTED-—Sales execu- 
tive invites association with company 
seeking man of seasoned judgment. Re- 
sult-getting experience developing mar- 
kets for machinery components, sup- 
plies. Background includes advertising, 
direct mail, forceful sales letters. Ad- 
dress: June 10, care Metal Finishing, 
381 Broadway, Westwood, N. J. 


PLANT SUPERINTENDENT 


SITUATION OPEN—Plant superintendent 
wanted with experience in plating and anodiz- 
ing job shop. B. S. degree in chemistry desir- 
able. Salary open. Give full particulars. Located 
North Central United States. Address: July 3, 
care Metal Finishing, 381 Broadway, West- 


wood, N. J. 


SALES MANAGER, ELECTROPLATING EQUIPMENT 


SITUATION OPEN—Well established manufacturer 
of filter pump systems seeks a thoroughly experienced 
sales manager to handle all phases of sales, sales pro- 
motions and advertising. He must be thoroughly ex- 
perienced to handle direct customer contact as well as 
act as liaison with advertising agency and should be 
experienced originating sales letters and sales promo- 
tion pieces. Address: July 6, care Metal Finishing, 381 
Broadway, Westwood, N. J. 
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ADVERTISERS INDEX 


Acme Manufacturing Co. 
1400 E. 9 Mile Rd., Detroit 20 (Ferndale), Mich. 
Agate retry Mfg. Co., Inc. 
11-13 43rd Rd. , Long’ Island City 1, N. Y. 
Allied Chemical Corp., wet Process Div. 
61 Broaaway, New York 6, 
Allied Research Products, Inc. 
4004 E. Monument St., Baltimore 5, Md. 
Almco, Queen Products Div., 
King-Seeley Thermos Co. : 
79 E. Main St., Albert Lea, Minn. 
Amco Div., American Metel Climax, Inc. 
1270 Ave. of the Americas, New York 20, N. Y. 
American Buff Co. 
2414S. La Salle St., Chicago 16, Ill. 
Anoconda Americen Brass Co. 
414 Meadow St., Waterbury 20, Conn. 
Ardco Incorporated, Sub. of 
American Smelting and Refining Co. 
5000 W. 73rd St., Chicago 38, III. 
Armitage & Co., John L. 
245 Thomas §t., Newark 5, N. J. 
Atiantic Compound Co. 
6 Charles St., Chelsea 50, Mass. 
Bacon Feit Co. 
11 Fifth St., 
Baker Bros., Inc. 
Rt. 138, Canton, “gem 
Baker Co., The M. 
25 Wheeler St., Ruituiias 38, Mass. 
Barrett Chemical Products Co., Inc. 
Bridge St., Shelton, Conn. 
Beam-Knodel Co. 
195 Lafayette St., New York 12, N. Y. 
a Manufacturing Co. 
47 N. Cicero Ave., Chicago 51, 
mene Finishes & Coatings, Inc. 
268 Doremus Ave., Newark 5, N. J. 
Equipment G Supply Co., Inc. 
5 €. “gap Rd., Freeport, L. |., N. Y. 
Co., 
4844 Ride Ra., Cleveland 9, Ohio 
Chemicai Corp., The 
58 Waltham ‘Ave., Springfield 9, Mass. 
Chemical Mfg. Co., Inc. 
444 Madison Ave., New York 22, N. Y. 
o* Equipment Co. 
4107 - 16th Ave., ‘Brooklyn 20, N. Y. 
Co., Inc. 
_ Union St., Olean, N. Y. 
Cleveland Process Co. 
1965 E. 57th St., Cleveland 3, Ohio 
Supply Co. 
110 S. Clinton St., Chicago 6, Ill. 
ote Mfg. Co., Inc., Sigmund 
121 S. Columbus Ave., Mt. Vernon, N.Y. 
Columbia-Southern Chemicals, Chemical Div., 
Pittsburgh Plate Glass Co. : 
One Gateway Center, Pittsburgh 22, Pa. 
Conversion Chemical Corp. 
100 E. Main St., Rockville, Conn. 
Cowles Chemical Co. 
12000 Shaker Bivd., Cleveland 20, Ohio 
Crown Rheostat & Supply Co. 
1965 Pratt Bivd., Elk Grove Village, Ill. 
— Supply G Mfg. Co. 
4160 Meramec St., St. Louis 16, Mo. 
Dovis-K Products Co. 
135 W. 29th St., New York 1, 
Detrex Chemical Industries, Inc. 
Box 501, Detroit 32, Mich. 
DeVilbiss Co., The 

Toledo |, Ohio 
Diamond Alkali Co. 10 

00 Union Commerce Bidg., Cleveland 14, Ohio 

Dixon & Rippel, Inc. 

Box 116, Saugerties, N. Y. 
Dow Chemical Co., The (Saran Lined Pipe) 

2415 Burdette Ave., Ferndale 20, Mich. 
Dresser Electric Co. : 

2705 Wight St., Detroit 7, Mich. 
DuBois Chemicals, Inc. 

Broadway at Seventh, Cincinnati 2, Ohio 
DuPont de Nemours & Co., Inc., E. I. 

Wilmington 98, Del. 
Dura-Brite Chemical Products, Inc. 

P. O. Box 82, Farmingdale, L. |., N. Y. 
Electro-Glo Co. 

625 S. Kolmar Ave., Chicago 24, Ill. 
Enjay Chemical Co., 

Div. of Humble Oil & Refining . 

15 W. 51st St., New York 19, N. 
Enthone, Inc. 

442 Elm St., New Haven 8, Conn. 
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Federated Metals Div., American pues & 
Refining 
120 Broadway, New York 5, N.Y. 


| Formax Mf 


3171 Detroit 7, Mich. 
Frank, Paul 
118 E. 28th St., New York 16, N.Y. 
Gumm Chemical Co., Inc., Frederick 
538-542 Forest St. Kearny, N. J. 
H G S Equipment Sales Co., 
Div. J. Holland & Sons, Inc. 
Keap St., Brooklyn, N. Y. 
Hamilton Emery & Corundum Co. 
Chester, Mass. 
Machinery Builders, Inc. 
1600 Douglas Ave., Kalamazoo 54, Mich. _ 
Hammond Solvents Recovery Service 
241 St., Hammond, Ind. 
Handy G Harma 
850 Third a. New York 22, a: 
Hanson-Van Co. 
Matawan, N. 
Hardwood Line Mite Co. 
2022 N. California 47, 
Harshaw Chemical Co., 
1945 E. 97th St., ne ll 6, Ohio 
Heatbath Corp. 
Springfield |, Mass. 
Heil Process Equipment Corp. 
12914 Elmwood Ave., Cleveland 11, Ohio 
Hooker Chemical Corp. 
1306 Union St., haaeare Falls, N. Y. 
Hubbard-Hall Chemical Co. 
28 Benedict St., Waterbury 20, Conn. 
Hull & Co., Inc., R. O. - ; 
1302 Parsons Ct., Rocky River 16, Ohio 
Ideal Chemical Co. 
1499 Dean Dr., So. Euclid 21, 
IMinois Water Treatment Co. 
840 Cedar St., Rockford, III. 
imperial Industries, Inc. 
4436 Walker Ave., Wayne, Mich. 
tndustrial Filter G Pump Mfg. Co. 
5906 Ogden Ave., Cicero 
International Nickel Co., 
67 Wall St., New York > 
3 E. 26th St., New York 10, N. Y. 
Corp. 
81 Industrial Rd. , Berkeley ‘Heights, N. J. 
Koch Sons, Inc., Georg e 
10 S. 11th Ave., arene 4, Ind. 
Kocour Co. 
4800 So. St. Louis Ave., Chicago 32, WW. 
Kosmos Electro-Finishing Research, Inc. 
140 Liberty St., Hackensack, N. J 
Kushner, Dr. Joseph B. 
621 S. Norman, Evansville 14, Ind. 
Lasalco, Inc. 
2820-38 LaSalle St., St. Louis 4, Mo. 
Lea Mfg. Co. 
16 Cineny Ave., Waterbury 20, Conn. 
Lea-Michigan, Inc. 
14459 Wildemere Ave., Detroit 38, Mich. 
Lea Products Co. 
996 De Boullion St., Montreal 15, Quebec, Can. 
Lea-Ronal, Inc. 
130-19 180th St., Jamaica 34, N.Y. 
L’Hommedieu & Sons Co., Chas. F. 
4521 Ogden Ave., Chicago 23, Il. 
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04 Smith St., 
Macoarr, In 
4360 Bullard Ave., Bronx 66, N. Y. 
MacDermid, Inc. 
Waterbury 20, Conn. 
Magnus Chemical Co. 
11 South Ave., Garwood, N. J. 
Manhattan Rubber Div., 
Raybestos-Manhattan, Inc. 
6 Willett St., Passaic, N. J. 
Matchless Metal Polish Co. 
840 W. Chicago, III. 
Meocker Co., 
Sub. of Sel- wd Corp., Nutley 10, N. J. 
Corp., The 
1E. 4 nd St., New York 17, N. Y. 
& Thermit Corp. 
Rahway, N. J. 
Michigan Buff Co., Inc. 
3503 Gaylord Ave., Detroit 12, Mich. 
Mitchell-Bradford Chemical Co. 
Wampus Lane, Milford, Conn. 
Motor Repair & Mfg. Co., The 
1555 Hamilton Ave., Cleveland 14, Ohio 
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Munning & Munni 
202-208 Emmett 
Cor 
P.O. Box 180, "Maple Rd. E,, “Birmingham, “Mich. 
National Plastics G Plating Supply Co. 
Box 34, Terryville, Conn. 
New Holland, 
N. J. Thermex 
535 Bergen St., J. 
Northwest Chemical Co. ies 
9310 Roselawn Ave., Detroit 4, Mich. 
Nuodex Products Co. . 
Box 242, Elizabeth, N. i 
Oakite Products, Inc. 
18 Rector St., New York 6, N. Y. 
Packer Machine Co. 
456 Center St., Meriden, Conn. 
Park Supply Corp. 
604 - 20th St., Brooklyn 18, N. 
Pesco Plating Equipment Corp. _ 
75 Wythe Ave., Brooklyn 11, 
Pfizer & Co., Inc., Chas. 
630 Flushing Ave., Brooklyn 6, N.Y. 
Phelps Dodge Refining Corp. 
300 Park Ave., New York 2: N.Y. 
Manufacturing Co. 
3475 W. Touhy Ave., Chicago’ 45, il. 
Pittsburgh Plate Glass Co., Chemical Div. 
One Gateway Center, Pittsburgh 22, Pa. 
Products, Inc. 
1509 N. Washington, Kokomo, Ind. 
Plating Service & Equipment Corp. 
1401 Conner, Detroit 15, Mich. 
Proaucts Co. 
92 N. 12th St., Carlstadt, N. J. 
Ransburg Electro-Coating Corp. __. 
3939 W. 56th St., Indianapolis 23, 
Rapid Electric Co., Inc. 
2881 Middletown Rd., Bronx 61 
Raybestos-Manhattan, Inc. 
Manhattan Rubber Div. 
Passaic, N. J. 
Reading Industrial Equipment Co., Inc 
P. O. Box 765, Reading, Pa. 
Reliable Industrial Equipment Co., Inc. 
633 Richmond St., Grand Rapids 4, Mich. 
Rona Pearl Corp., Div. Rona Laboratories, Inc. 
E. 21st G E. 22nd Sts., Bayonne 3, N. J. 
Seaway Nickel Corp. 
101 East Ave., No. Tonawanda, N.Y. 
Sel-Rex Corp 
75 River Ra. epee 10, N. J. 
Sethco Mfg. Cor 
2286 Babylon opie, Merrick, L. 
Singleton Co., The 
11720 Berea Rd., Cleveland 11, Ohio 
Sommers Bros. Mfg. Co. 
3439 No. St. Louis 7, Mo. 
Stevens, ., Frederic B. 
1808 - 18th St., Detroit 16, “Mich. 


Inc, 
Newark 5, 


‘Ind. 


Co., 
4430 W. Carroll Ave., Chicago 24, Ill. 
Technic, Inc. ie 
88 Spectacle St., Cranston, R. |. 
Titanium Products Corp. 
9301 ae Rd., Detroit 13, Mich. 
Trerice Co., 
1420 W. Bivd., Detroit 16, Mich. 
hie Brite Chemical Products Co. 
P. O. Box 31, Oakville, Conn. 
Turco Products, Inc. 
24600 So. Main, Wilmington, “Calif. 
bes City Testing Corp. 
O. Box 95, Tonawanda, N.Y. 
Corp., The 
etroit 11, Mich. 
Unit Process Assemblies, Inc. 
53-15 37th Ave., Woodside 77, N. Y. 
Unitron Instrument Co., Microscope Sales Div. 
66 Needham St., Newton Highlands 61, Mass. 
Universal Vibrating Screen Co. 
1745 Deane Bivd., Racine, Wis. 
Vic Co. 
1313 Hawthorne Ave., Minneapolis, Minn. 
Virginia-Carolina Chemical Corp. 
401 E. Main St., Richmond 8, Va. 
Products Co. 
1432, Boca Raton, Fla. 
Chemicals Corp. 
Wyandotte, Mich. 
Zialite Corp. 
92 Grove St., Worcester “Mass. 
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Plating 


Published by SEL-REX CORPORATION . 


NUTLEY 10, NEW JERSEY 


No. 11 


An extra high purity gold electroplating 
process, TEMPEREX HD, meets or 
surpasses the most exacting finishing 
specifications required by manufactur- 
ers of transistors and other electronic 
components. The new process produces 
deposits of 99.99+ purity, affording a 
uniformity of metallurgical character- 
istics never before attainable in gold 
electroplate. 


Other advantages offered by TEM- 
PEREX HD electroplates include: 
hardness — 75 Knoop, substantially 
greater than coatings produced from 
conventional or so-called “24 karat” 
cyanide formulations; remarkable duc- 
tility — TEMPEREX HD electroforms 
can be cork-screw twisted without frac- 
turing, important to the function and 
reliability of crimp-type connectors; ex- 
ceptional machineability — no foreign 
codeposits to pit out during machining. 
important in slip rings and other appli- 
cations where machining is performed 
subsequent to plating; easy soldering or 
welding — as necessary in the bonding 
of silicon directly to gold plate. 


There appears to be no practical limita- 
tion of thickness — electroforms to 30- 
thousandths of an inch are easily pro- 
duced under commercial operating con- 
ditions. TEMPEREX HD electroplate 
also exceeds the requirements of such 
standard electronic product-acceptance 
tests as exposure to 550°C /10 minutes; 
300°C /96 hours in air. 


Ask for TX-HD for details. 


EXTRA HIGH PURITY GOLD ELECTROPLATE FOR ELECTRONIC APPLICATIONS 


PRINTED CIRCUIT 


PLATING IMPROVED BY 
NEW OXIDE-REMOVING 


Electroplating on to copper and cop- 
per alloy printed circuits is substantially 
improved by DEOXYDE, which re- 
moves oxides, light soils, fingermarks 
and similar plating deterrents, through 
a simple dipping operation. 

Ask for DX-1 for technical data on this 


product of the Chemical Division, The 
Meaker Company. 


COMPACT PRECIOUS METAL PLATER 
FOR JEWELRY AND ELECTRONICS 


A compact plating unit measuring only 
30” x 26” x 18” to the work top con- 
tains all the equipment and features for 
precision-plating of jewelry, electronic 
parts, or specification precious metal 
plating, on a prototype basis. This newly 
designed smaller version of the Sel-Rex 
Jet Plater permits either barrel or rack 
plating with any room temperature alka- 
line solution, and specifically, acid gold 
plating solutions. 


The new Junior Jet Platers provide the 
ideal operation for small scale precision 
precious metal plating for the electronic 
and jewelry industry. A plastic cen- 
trifugal pump in conjunction with a 
vinyl, jet orifice manifold at the bottom 
of the plating tank, causes the plating 
solution to swirl constantly around the 
work, assuring smooth, even deposits. 
In operation, the solution is continu- 
ously drawn off from the bottom of the 
tank, circulated through the pump and 
built-in filter, and returned to the tank 
under pressure. 


All operations are controlled from a 
convenient panel board which incorpo- 
rates dual scale ammeter, step-less con- 
trol for rectifier, circuit breakers, volt- 
meter, and automatic timer which sounds 
alarm upon completion of plating cycle. 


For additional information on this space- 
saving, sample or prototype plating 
“package” manufactured by The Meaker 
Company, subsidiary of Sel-Rex Corpo- 
ration, ask for JJP-1 


NEW 29 PAGE “GUIDE” 
TO AUTOMATION 


A wide range of machines and equip- 
ment designed to automate metal fin- 
ishing operations is described in a fully 
illustrated 29 page “Guide”, entitled 
WHEN TO AUTOMATE. Featuring 
photographs of actual installations — 
including the world’s largest electro- 
plating facility — the new booklet pro- 
vides profit-increasing ideas for large or 
small firms contemplating automation. 
WHEN TO AUTOMATE suggests type 
of automatic equipment useful to elec- 
tronic firms for mass production proc- 
essing of vital components. Extensive 
and detailed tables show: electrochem- 
ical equivalents of base and noble met- 
als; data on depositing zinc, copper, 
tin, nickel, cadmium and chromium; and 
separate tables for use with acid, cya- 
nide and other recommended solutions. 
The extensive booklet suggests answers 
to its title WHEN TO AUTOMATE 
for all concerns involved with metal 
finishing, electroplating, anodizing, and 
other processes requiring a sequence of 
metal finishing operations. 

Request MA-1 for your copy of this 
Guide, published by The Meaker Com- 
pany, subsidiary of Sel-Rex Corporation. 
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Jal? ight to the Finish! 


WATERBURY, CONNECTICUT 
Ferndale, Mich. « Torrance, Calif. 


METAL CLEANERS ® COPPER PLATING PROCESSES ® DRY 
ACID REPLACEMENT SALTS ® MACROMATE CONVERSION 
COATINGS *® ELECTRO AND CHEMICAL POLISHES ® BUR- 
NISHING AND OTHER METAL FINISHING COMPOUNDS 


Cyanide spotting-out of electroplated parts is always a 
tough problem — but especially in summer when the 
humidity climbs. 

MacDermid recommends two specific answers to the 
problem : M-629, a dry acid salt used in the plating cycle, 
and M-610,a rust-retardant oil used over blackened, 
phosphated or uncoated metals. 

To round out its complete line of rinsing and drying aids, 
MacDermid offers DRISPERSE, SYNTHOCLEAN, METEX A82, 
PYROTEX and M-622. And along with these products, 
MacDermid combines the technical training, the broad 
metal finishing background, the years of experience of its 
representatives in solving problems with new ideas and 
new approaches. 


Give your MacDermid Man a call before summer humidity 
starts causing real trouble for you. 
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